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I. INTRODUCTION

This report describes the analytical techniques and computer program
developed in the fully-coupled rotor vibration study.

The rotor blade natural frequency and mode shape analysis is implemented in
a digital computer program designated DF1758.

The program computes collective, cyclic, and scissor modes for a single
blade within a specified range of frequency for specified values of rotor
RPM and collective angle.

The analysis includes effects of blade twist, cg offset from reference axis,
and shear center offset from reference axis. Coupled inplane, out-of-plane,
and torsional vibrations are considered. Normalized displacements, shear
forces and moments may be printed out and Calcomp plots of natural fre-
quencies as a function of rotor RPM may be produced.

The analysis of this report was taken from "Natural Modes of a Helicopter
Blade", an unpublished report by the late N, O, Myklestad, Professor of

Mechanical Engineering at the University of Texas at Arlington.

This dorumentation is a revision of the original document by R. J. Brumbaugh
(BHC Repcrt 299-099-491),

299-099-724 1
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IT. ANALYSIS

The Physical Blade System:

A sketch of the typical blade system and the axis system is shown
in Figure 1. The blade system is divided into two major parts,
the hub portion and the blade portion. The hub portion is un-
affected by collective angle changes.

Both the hub and blade are divided into a suitable number of sections
(20 total) which need not be of equal length. A sketch of one section
and its orientation to the blade axis system is shown in Figure 2. The
point where two sections meet is referred to as a stationm.

Three sets of boundary conditions of the blade system at the axis of
rotation are considered. The collective mode boundary conditions are
those of a hinged attachment with axis of rotation about the Y axis;
the cyclic mode, of a hinge with its axis on the X-axis; and the scis-
sors mode, of rigid attachment. 1In all threce mode types, rotation of
the blade about the Z axis is constrained by the control system.

299-099-724 2
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B. Approximations to the Blade System.

The following physical properties of each section are approximated as
being constant over the section:

P - Weight per inch of section

Ty, = Cross section cg offset from Z axis (Fig. 2)

Sp?Se T Shear center offset from Z axis (Fig. 2)

b - Angle of twist between C, B, Z axis system and X, Y, Z axis
system. (The 9 of a section is calculated as the average of
the ©'s of the stations at each end.)

EIb - Beamwise bending stiffness

EIc - Chordwise bending stiffness

GJ - Torsional stiffness

I, = fbedA (over the cross sectional area)

bb

I

2
ce JocTdA

[}

The control system restraint on blade votation about the Z axis is
approximated by a torsional spring constant acting at the origin.

299-099-724
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C. The Mathematical Model
1. Calculation of natural frequencies

One-half of each section's mass and inertial properties is concen-
trated at each ernd of the section. Each section is then a massless
elastic structure and each station has one-half th2 mass and inertial
properties from the section on each side of it.

Deflections, moments, and shear forces at the inboard end of a
section are calculated from the deflections, moments and shear
forces at the outboard end (see Appendix A). All deflections,
moments, and shear forces are calculated as coefficients times
the deflections at the tip of the blade, finally resulting in

the deflections, moments, and shear forces at the origin. The
boundary conditions are then calculated as a function of the tip
deflections leacing to the equation: (See Page 43).

.~
Aytip
vtip

LC (w)] L {o}
B

Lwtip i

where w is the frequency of vibration, deflections are as shown in
Figure 3, and C (w) is a 5x5 matrix (4x4 if torsion is ignored).

tip

The natural frequencies are those values of w that satisfy the
boundary ec:ations i.e. for which the determinant of |C| is equal
to zero.

The natural frequencic¢s are found by calculating |Cl at even increments
of w over the frequency range of interest. If the determinant of
lu(wkﬂ has a different sign than the determinant of LC(uk + Aw);, then
a natural frequency is between wy and w, + Aw, and a parabolic itera-
tion scheme is used to converge to the natural frequency.

If two natural “-equencies lie between the sample frequencies then no
sign change will occur, so if any three consecutive determinants

have the same sign and the absolute value of the middle determinant
is the smallest of the three, then smaller frequency increments are
taken in this range to bracket two roots,

299-099-~724 5
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2. Boundary Conditions

The boundary conditions used in calculating the blade natural
frequencies are as follows:

Mode Type Out-of~Plane Inplane
Boundary Condition Boundary Condition

Collective B(0) =0 Q(0) = 0

¥(0) = L0) x(0) = 0

20#10° vMAss#NB 2
R#\ OFT ~  386.4

Cyclic M(0) - kBB(O) =0 ¥(0) =0
y(0) = 0 x(0) = ——02(0)
20X10°_ _ HMASS*NB 2
R¥HSOFT ~  286.4
Scissor B(O) =0 x(0) = 0
y(0) = 0 ¥(0) = 0

The functional notation designates the radial location at which the
boundary condition is applied.

The quantities VSOFT, VMASS, HSOFT, HMASS can be obtained from the
rotor support system shown in Figures 4a and 4b by the fuliowing

equations:
6
20%10
VSOFT = ReK
op
VMASS = MHUB&BO.E.
HSOFT = 20*106
© Rk
op
HMASS = _MH!L_L-.E-
NB
where VSOFT is the out-of-plane restraint elasticity

VMASS i the effective hub mass in the out-of-plane
di ction per blade

HSOFT is the inplane restraint elasticity

299-099-724 8
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HMASS is the effective hub mass in the inplane directicen
per blade

R is the blade radius (in)
NB is the numb. of blades

ko i« the apparent spring rate of the out-of-plane support
P system (lbf/in)
MHUB is the apparent mass of the out-of-plane support
» OP
system (lbm)

-
~

is the apparent spring rate of the inplane support

ad system as seen in the rotating coordinate system
(1bg/in)
MHUB ‘p Is the apparent mass o~ the inplane support system
, i

as seen in the rotating coordinate system (lbm)

k, s the blade flapping spring per blade (ft-lbf/deg).

The torsional boundary condition for all modes is

. T (PHOFF)
T = m———
®(PHCTF) oK
where CK is the conftrol system stiffness.

3,  Calculation of Mode Shapes
Assuming that:
Ay = 1.

and using &4 (3 if torsion ic ignored) of the boundary condition equa-
tions, the tip deflections are calculated. Since all deflections,
moments and forzes are already known as fuictions of the deflections,
the mode shapes can then be calculated. The mode shapes are then
normalized to the largest linear deflection or 10 deg. twist.

Since compietely uncoupled modes often result in the above set of
equations producing a near singular matrix, r.ode shape calculations
for uncoupled mudes may be inaccurate. Uncoupled modes result from
input of urtwisted blade at O deg. root collective with no cg or
shear center offset., 1If the program option to add uncoupled modes
to plot is used the program actually calculates for a case with very
small coupling compared to original case (twist angle divided by
1000, etc.)

299-099=-724 10
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ill. COMPUTER PROGRAM DF1758

A. Program Description
The natural frequencies and mode shapes of a blade are found within
a specified range of frequency and for specified ranges of rotor RPM
and root collective angle. Rotor RPM and root collective angle are
taken at even Increments between a minimum and a maximum value. Tor-
sional terms may be calculated or ignored.
A listing of program DF1758 is in Appendix D. A brief description of
its function aprears at the start of the listing of each subroutine.
In addition the following system subroutines and Calcomp subroutines
are called.
System Subroutines:

DATE (ndate)

ndate - 8 byte variable returned as date
in form "01/702/71" (2 Jan 71).

SETIME {time)
time - Initializes TIMEX to “"time" in minutes.
TIMEX (tu.dt,tl)
tu - Time (in min.) since call to SETIME

dt - Time (in mir.) since last call to
TIMEX OR SETIME

tl = "time" - "tu"

299~099-724 11
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C. Output Format
1. A summary of all input is printed out.

2. If input requested printout of mode shapes, then one page is
printed for each natural frequency. Normalized values are
printed for deflections in the x-y plane, shear forces and moments
in the beamchord plane, and for torsional displacements and moments
if torsion is used.

3. A summary of all natural frequencies is printed.

4, If input requested a plot, then natural frequency is plotted as
a function of rotor RPM. The fan plots also show the forcing
function frequencies as a function of hub type an: number of
blades.

The maxiQum Qeflection plane angle shown on output is the arctan of Ay/Ax
where Ax +Ay~ is at maximum value.

See Appendix B for sample of output.

5. If the input data requests the output to be punched out, the
following cards are produced:

CARD DESCRIPTION FORMAT
1 Identification Card (Same as input Card 3)
2-4 Blade Mass Distribution and Tip Weight 7F10.0
5-7 Beamwise Mass Moments of Inertia 7F10.0
8-10 Chordwise Mass Moments of Inertia 7F10.0
Up to 6 Collective Blade Modes (13 cards/mode) 6F10.0
Up to 6 Cyclic Blade Modes (13 cards/mode) 6F10.0
Up to 6 Scissor Blade Modes (13 cards/mode) 6F10.0

6 Cyclic Detuning Cards for Collective Modes 6F10.0, 2F5.0
6 Cyclic Detuning Cards for Cyclic Modes 6F10.0, 2F5.0

6 Cyclic Detuning Cards for Scissor Modes 6F10.0, 2F5.0
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The format for each of the first 10 cards for each blade mode is as follows:
Column 1-10 (Out-of-plane)i
11-20 (Inplane)i
21-30 (Torsion)i
31-40 (O\.tt:-of—l’lane)i__‘_1
41-50 (Inplane)i+1
51-60 (Torsion)i+1
The 1lth card is
Column 1-10 (Ovt—of-Plane)tip
11-20 (Inplane)tip
21-30 (Torsion)tip
31-40  (Natural Frequency/RPM)
41-50 (Mode Type Indicator)
51-60 (hamping Factor)

The damping factor is set to zero for the rigid body flapping mode and
0.02 for all other modes.

The 12th card has only one value at present

Column 1-10 The change in inplane slope across an element with
zero chordwise stiffness,

The 13th card will be blank. It may be replaced by the appropriate
"cyclic detuning” card.

The first 12 cards contain the following additional information for
identification purposes:

Column 61-66 NAME as input on Card 3
67-68 Mode number of this mode type (1 to 6)
69-71 Mode type indicator
1 for collective modes

-1 for cyclic modes
0 for scissor modes

299-099~724 19
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72-75 Value of root collective pitch
76-80 Value of rotor RPM

The "cyclic detuning" cards at the end of the mode shapes have the fol-
lowing format:

Columns 1-10 Natural frequency at low RPM and low pitch angle
(cpm)

11-20 Natural frequency at low RPM and high pitch angle
(cpm)

21-30  Natural frequency at kigh RPM and low pitch angle
(cpm)

31-40 Natural frequency at high RPM and high pitch angle
(cpm)

41-50 1/2 (high pitch angle - low pitch angle)
51-60 1/2 (high RPM - low RPM)

61-65 Average collective pitch

66-70  Average RPM

71-76  NAME from input card 3

77-78 Mode number

79-80 Mode type indicator

The transfer term, pRC2 is added to chordwise mass moment of inertia,
Icc’ before the inertia is punched out.

The mode shape components have the following units

Component Units
inplane feet
out~of ~plane feet
torsion degrees

If unequal segment lengths are used, the following changes are made to
the punched output.

1. The mass and inertias are recomputed to be represented with
20 equal segments.

2. Linear interpolation is used to obtain mode shapes corres-
ponding to 20 equal segments.

299-099-724 20
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APPENDIX A

CALCULATION OF DEFLECTIONS, SHEAR FORCES, AND MOMENTS
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A, Elastic Coefficients

1. Definitions:

dpp = Beamwise deflection of elastic axis due to
unit force

dFC = Chordwise deflection due to unit force

dMB’ dMC = Deflection due to unit moment

Vep? Vee = Angular deflection due to unit force

Vmp® Vmc = Angular deflection due to unit moment

wT = Angle of twist due to unit torque

wF = Angle of twist due to unit force

z = Segment length

2. Beam-Chord Axis Elastic Coefficients

Yu = -z./EI

d = v. =F/2EI
M= VF

d, = 7°/3E1
v = 2/GJ

3. X-Y-Z Axis Coefficients

The elastic coefficients are taken from Fig. 10 through Fig. 17.

299-099-724 22
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Figure 11. Linear Deflection Due to Twist Caused

by Unit Force.
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| BEAM AXIS

SIN@

L=/ '
. Cos @
AR

duy

S~
N cuoro axis
W = SWp = dpy
dpy = (dn - dl,c) SN ¢ COS ¢ - S, d;
Let: dp = (dn - dm) SIN 6 COS ¢
drx = dc - Sydpy
dpy=dpg C0S 2 0 + dp, SIN? 0 + S dy

Figure 12. Linear Deflections Due to Unit

Qut-of~-Plane Force.
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Figure 13.
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BEAM AX/S

dov Wo S«

2 29
dDX = deSIN 6 + chCOS 6 syd'l'x

d,, =4

py = dpc - S,S,¥p = d

yT LX

Lincar Deflections Due to Inplane Unit Force.
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v = VLx ° (u“ - ch) SIN @ COS @

) ) 2
dyy = ¥y = vpp COS7 0+ vpg SIN%0

Angular Deflection Due to Out-of-Plane Unit Force and
Linear Defle-tion Due to Out-of-Plane Unit Moment.
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Angular Deflection Due to Inplane Unit Force and
Linear Deflection Due to Inplane Unit Moment.
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8
P
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'my = PMp 0082(9+ " MC SIN20

Figure 16. Angular Deflection Due to Out-of-Plane
Unit Moment.
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Figure 17. Angular Deflection Due to Inplane Unit
Moment.
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Dynamically Equivalent Mass System

Figure 18 shows the location of mass, m;, with respect ta
the coordinate system of Figure l. The x"-y"-z" axis

system is parallel to the beam-chord axis system with its
origin at the c.g. I_,, IBB' and Izz are second products

of the mass with respect to the y"_z ’ x"_z", and xn_yn
planes, respectively.

The masses, Myy My and ity and the offsets, ays 2y, and
azs form a dynamically equivalent mass system when:

2my * 2m, + 2m, = m;

2 -
2ax mx = ICC

I

ZaYsz BB

2 -
Zaz m, = IZZ

299~099-724 31
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2°n 170 2

Figure 18. Dynamically Equivalent Mass System.
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In Figure 19 all axis systems shown are parallel and the
dynamically equivalent mass system is the same as shown in
Figure 18. Figure 20 shows the equivalent mass system
dimensioned relative to the x'"-y'""-2"" axis system. The
accelerations of the x''"-y'""-2'""" axis system are, from
Figure 19:

—QZR in the z direction
( 2 2y . . .
-9 + w7)A¥ in the x direction

- wZAy in the y direction

(1X} (1X}

If by, by, and bz are the x"', y"', 2z coordinates of a
mass, m, then the forces produced by that mass are:

F =m_92(R*b)+w2\P‘-b +u2p(-'\7_b
Z i Z X v

2 = 2. (<= 2 2,
X ni{Q (-X "'bx)"'w ¢(Y "'bY)"'w *U(bz)"’({l wz)AX]

1y

*13
n
3

F, = n]w? ¢(i - bx) + wzﬂ(bz) + w? AY]
Where :

ry = rCCOS 0+ rBSIN ]

ry = rCSINO- rBCOS ;]

X = ry -éry

Y = ry *ory

From Figure 20:

b b b

X X Z
my + axCOS Y ¥ axSIN Y b ax(BSIN 6 -VvCOoS 9)
my + aYSIN Y + aYCOS Y ¥ aY(ﬁCOS 6 +USIN 9)
mz * ¢az pa Baz : aZ
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Since Ax, Ay, 6, B, and ¢ represent small displacements,
products of these terms may be ignored. The forces are:

Produced
2 FZ
m m s22R+~ﬁsme:a weose) +.2u(X 5 a, COS e
X X R ¢ X w M ¢
2 —
+ p(- Y toay SIN(—))
2 2 (= L

m, mY[sz (Rza‘,ﬁcose Fa,, ¢ SIN e) + w b(x:a‘, SN

rs - . I

+ uzﬁ(- 5 zaY COS 6)}

x
r2 -, 2. (= ! 2 2
Dy mx (o} (- X = ay COS\()+ w ¢(Y=ax SIN9)+ Q tw )AX]
2 =, wlalT + e o\ ofo2 4.2
my mysz-X-aYSINY*UQSY_aYCOJG) Q¢ +w<lax
mz mz 92(- Y = ¢az) + wz‘b(?) + wz\p(t az) + (322 + uz)Ax
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Summing the forces, subtracting the ~.atrifugal force teru,
Qsz, and making the substitution, m = 2 (mx tmy, * mz):
F, = “’2“‘(4'!'}(' er)
Fx =-szrx +0(92 + wz)mr + (Q + w2) maX

FY = w2¢mrx + uzmAY

The moments about the x'"'-y'"'-z'' origin, substituting I
g

z2°
IBB and ICC’ are:
Due
to T
ny  Igg [( zsxxv)(:ﬂzcosvr,u%sme)+ (scosy)fi? ¢ cos e)]
my  Igg[(cosv)t ¢ ? sve?bcose)s (7SN & sIN e)]
m, 1,, (:B)(: Q% ¢ w2¢) (+ | BJ
ML
A 2 . 2, 2\(, -
my  Igg||\tesINerucose)(mlecose) (s (0% +.’ ) (+psINOTICOS 6
mny  Ipp (¥BCOSG$¢SIN6) (: w2oSIN e)+(:cosv)(02 +w2)(;ﬁcos 0FUSIN e)]
L 2
my  Lyfen(to p)+ € a)(m )]

[( BSIN ©3UCOS e)(:ﬂ"’cosv:wzcbsm e)

2

mx C
3 cosv( ) (*ﬁsm 03¥CoSs 9)]
[(»,rscosewsme ( SINY *u ¢cose)

+ sny(aZ+? )(zrscose wsme)]

my Izz[( )(*Q bty 4:) Ty ) (s 2)]

Y BB
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Summing and subtracting static moments:

( P hCos26 + wld SINYG + w? ¢ Cos” 9)

t
T = g

2

133(92 $COS2 0 + wid cog? g + m2¢SIN26)

=
i

ICC(Q"'BSIN%-QZ«/Jsmecos 0-w2¢SINGCOSO+wZBSIN29)

+ IBB(QZB 0082

. 2 2
Izz(w B-Q B)

6 + Q2 Y SING COS 6 + w2 ¥ SIN 0 COS 8 +02300820)

Q' ICC(wz'ﬁCOSZB - wzesm 0 coso)

Wiy siN2 6 + wlB SING coso)

+
L]
o]
(v}
_p—

= elo?(1,, -1

. cr) COS2 6 + ¢..2(1

’

s 1 )
BB CCJ
M! + 100829 + I, smzo\

BB ]

L. + 1 00820*1 smzﬂ

[}

w

(r———y

<)

[ %
— — —

1

—

N

N

BB
0? +o?){1.. - 1...)SIN6COS@
8 - loc J

2 2 2
Q' = )smocosem d/( + Ip,SIN"6 + TGOS o)

|
g
N
w
—— r———
L]
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Taking the moments about the x''-y"'-z"' axis due to F,, F
and Fz and ignoring the centrifugal force term, Q2Rm:

Tl

M'
Q!

'r'

M'

M!

Q'

299-099-724

Y’
= v + %
ny xFY
= -yFZ
= xFZ

a(ry* ory ) [Flry e o2) oy ory) |

]

+ m(rx - ¢rY)( uz)(AY + ¢rx)
= -m(rY“ ¢rx)(_w2)(¢rx - ﬂrY)
= m(rx - er)(‘“z)(\br‘{ - crx)

moments and subtracting static terms:
ole? + ey +(0? +R)mae

w2 b mrx + wzmAy

2 2 2
o{Q [(IBB- IGC)C(BZO* m(r,‘, - Ty )]

"o’ [IBB * g ” m(’rx2 * r'.-z)”

B Qz I + IBBC0829 + 1 SIN29)

cc
2 2
+ o2 + 1y r'os 0+ I5,SIN°6 + mry
(92 +..,2) - 1..)SIN® COS 6 - wimryr
cc : w Mryry
= wzp[( Ipg - Igg)SINOCOSE - mrer]

2 2 2 2
+ W w(xzz + IggSINTO + Icccos 6 + ary )
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Let: I = I, + Ipy
I; = 1,, * Igc
- 2 2

Ip = Igg * Igc * "‘("x *ry )
M, = -1, +1I1..00529 + 1._.SIN?@
LB ZZ BB cC

_ 2 2 2
Mgg,, = 1cC0S°6 + I SIN' 6 + mry
Mauo = (Ic - Ip)SINO COS 0
Mgyw= (Ic = Ip) SINOCOS 0 - mryr,

- 1oy 2
Mo LcSIV 0 + 1800820 + ry

_ 2 2
T¢¢Q— (IBB - ICC)COSZO + m(rY - ry )

Changes in forces and moments due to mass system ignoring
centrifugal force term, szR, become :

L' = wzmrx¢ + w?nay

D' = (92 + wz)mr,‘.‘ﬁ + (92 + wz)mAx

v o= fa2 2 2 2

M (Q Maga * Mﬁﬁw)ﬁ*(“ Moun © ¢ ”wa)'”
t o= 2 2

T' =

2 2
(Q Topn™ @ IR)¢
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C. Action line of centrifugal force, F

Figures 21 and 22 show schematically the forces and moments
acting on a section. F is the centrifugal force and F

and FTY are moments due to the centrifugal forces. X
sta 1 )
Fst:a i~ z Q" nz
tip
= 2
FTXi Z Q% mzr,
- 2
FTY- = Z Q mzr.,
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Figure 21.

Figure 22.
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D. Recurrence Formulas

Referring to Figures 10 through 17, 21, and 22:

Bi+1 = By~ Mivyy~ Qvoy~(Li~ FiB)vpy~ (PiF¥:)vpy

a1 = 39572850 MidyyQi0y (L5 F 181 )apy (Ps F ¥ )dpy-Tidpy

Y1 = VM Qivox (L FiBi)vix(Pi-Fi¥% )vix
AXj4y = Bx;Midip-Q.doy=(L;-F B )y~ (D5-F ;% )dpx~2 % o ~Tidqx
L, =L;* L
- L
Dy, = D;* D

- - - - - - ]

Miap = My~ Fy(8Y5-8y54) = Frxi(®5- #54q)* L2 * M
- [

Qiap = Q4 Fyfdx;-dx; )= Fryg($i=%4y) * D032 * Q

= - - - . '
Tisp = T3 Frx (B~ Byw) - Fryl¥i -¥ia)* T
b1 = @i Wpr By * Wpp¥y - Wply - WpDs - YTy
Introduce the following quantities that do not depend on F:
d'ry = dpy- zvy

d'py = dpy- Zvpy
d'MY = dMY- ;bMY
d'QY = dQY-'EuQY
d'yx T Ay v
d'px = dpx- Zvpx
dyx = dyx~ T
a'ny = d -3

QX ~ “ox~ ZYox
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Introduce the following quantities that do depend on F.
= t -z
dery = Fid'py 2

=%
|

- 1
FoY - Fid'py

dpix = Fid'1x

depx = Fid'px~ 2
Yrry © FivLy
Yroy - Fi'py
Yrpx ~ Fivpx

Ve T FiW
Wep = Fi%p
Introduce:

= + - - - -
OB = vpryBi * veoy¥: - M Mp - vpQp - vpvbi - vpyD;

sy = 4 .- ar -d' Q. -d'. L, -d'_.D, - .
V= dpryfy * dppy¥ - MMy - d700Q; - At Ly - A7 D - dp T

S = veox¥ * vRixf v - vox® - Yuxbi T VP

- - ' » - ' . - 1 . - s D. - -
Ox = dppyB; * dppx¥ - d'wpMy - dToxQ; - il - 4 pxPi - dxTi
5 - WL, - -

B Byt Vep¥y - WLy - WD W

1}
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The recurrence formulas then become:

Bivy T By OB

lbi"’l = '!’i + Y

10 = b 39
) 2 2

Ling T Lg " MnTin® bia * 0@ Y0
- 2 2, 2

. - 2
M., = F.8y *Fo8d«M +3ZL +(MBme + MﬁBﬂQz)Bi*’l
2
" (”Bw"’ Mgyt )""i*l

- 2 2
Fiﬁx + FTY5¢ + Q]._ + ZD]._ +tw Mﬁwwﬁi+1+ @ Mww¢i+1

i

Qi+

2 2
i+l FTX;SB + FTYSl!l + '1’i + (w Ip * Q T¢¢f1)¢i*1

2 |
R R T T L PVL SR

3
|

Since the forces and moments are calculated inb'd of the masses

they will not be zero at the tip. The tip values are:

= 1!

Legp = Liqrp
- 7

Drrp = Dirrp
Moo o e

TIP = M'_ o
- ]

Qrip * Q'r1p
- 1

Trip ° Trip

299-099-724
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APPENDIX B
SAMPLE PROBLEM
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0%7260 FCRTRAN H

OPTIONS = NAME=z= MAIN,O0PT=02,LINECNT=60,STZ2E=000K,

SOURCE FRLDIC 4NOL IS_VQNWECK +LCADMAP N “DITLINLXREF
COMMON /COMA/Z JHUB, N1, LOTPOUTL,ITLEL19) NAMF(2),ND(2)NPG MAINOO1O

$oCOATE(2),JHUBL DROMIT0)RCOLLI10), 741 ), INPUN
COMMON /COMB/ CKy IRCOL, XRCOL(10), 1BOM, RBOM(10)
® SM2(41), ZBAR(40), EYEB(120),

MAINOC20

’ MAINOO3O

MATNOOSO

* EYEC(1203,58040), SC(40), VMBI(4O), VMC(40), VFB(40), VFC{40), MAINOOSO
¢ OFB(40), DFCI(&0), TH(41), THE(LO)y WT(4H0), SMI42)4ISIMXOSOMI200INAINOOLD

2,AZBARy RPUA , RPMB ,RPMC ,COLLA,COL! B .COLLC ,CHORD
%,RB (41) +RC(4])
COMMON /COMC/ NL,IER(T7),0FFSET

MAINOOTO
MAINOORO
MAINOOQO

COMMON /COMD/ CMAT(S5¢5) s SOMNAT(200,3),IPLNL200,3).INODEL200,3), MAINO100

1 MMI MM, ,MM5,CT{41), STI41), I8 ,LIST,

2 18S010,10,3),IBE(1041093),1STS{10,3),ISTE(10,3)

MAINC110
MAINO120

COMMON/H/ VLX{40), VOX{40), VLY(40), VMX(40), VQXI(40), VMV{4OD), MAINO120

* IPLX(40) 4DPOX(40)4DPLY (40) 4TPMX{40) 4DPOX(40) ,DPMY(40), MAINO140
- DFLX(40) yDFDX(40)e DFLY (40) 4 VFL X(40) o VFOX(4Q) (VFLY{40), MAINO1SO
* F{&4l), BIMS, DTX(41}, DTY(4L)y SX(&]1), SY(&]l), EMRX(&1), MATNC16C
% EMRY(41). EMBRUWILY), EMRBO(&L1)y EMBPD(4]1), EMPPWI4L1), EMPPN(4LY), MAINOITC
* THHO(G4L1), FTXI(6]1), FTY(&L]1), WFL(GL1), WFDI41), FMRPWI(A]L) MAINC1RD

COMMON /CO™1/ DET,MSZ, IGCOFD , SOM, QVRG

MAINO 10

COMMON /COMT/ FYX(4l), EYBIGLLD, EYC(41),y YB(LL), YC{&1)y XIMI(&]),MATNO20OC
* XITi41), EYR(41), EMRB{&]), FMRCI&L1), EMRRIG]}, EMPSOI&LL), CCO2 MAINO21O

790=-N09-724

2, OVPLT,OVLIN,SVLIN MAINOD2C
*®y BLADES,MURTYP MAINO230
c REAL *2 SPECIFICATION FOR IBM: COMMENTED FNR CNC VERSINN. MAINO 240
REAL *8 ~MaT MAINO 2SO
LOGICAL L0OT, DET , LGPLl, LGP2, QVRG, CC02, SVLIN BAINCZ24C
1oFIRST MAINO2TO
1,0F FSET MAINO2RO
DIMEMSION PP (200,37, IN(3), PQ(5,1), SQ(S), OCIS), TOMNAT(50), MATNC 29C

® SMZRX(&41)y SMZRY(41) MAINO 200
DIMENSION AA(1T) MAINO210
EXTERNAL ABDUMP MAINO22O
CALL ERRSET{ 207¢040,ueABDUMP,0) MAINCAZC
CALL ERRSET{ 201,0,0,0,A8DUMP,0) MAINO0
CALL ERRSET( 209,0,0,0,ABDUMP,0) MAINO2&O
CALL ERRSET( 2519040904 ABOUMP,0) MAINO2SC
TYCE = 0.0 MAINO3TO
CVRPS$=0,.10647198 MAINC2RO
READ (54,1) AA MAINO290
WRITE (6,2} MAINOGLOO

1 FORMAT (17A4) MAINOL]O
2 FORMAT (1vd1} MAINOG2C
00 3 1I=1,5 MAINCL3C

3 WRITE (He4) AA MAINQLLD
& FORMAT (17X, YTAG /7777777 ) MAINDOLED
LOY = LFALSE. MAINOGHD
10 CALL INPT(TVCE,FIRST) MAINOLTC
1F (TYCE N-, 0.G) GO TO 1000 MATINO PO
MM3 23 MAINQLOQD
MML =6 MAINOSOO
MMS =5 MAINOSEYC
IF( .NCT.CRO2) GC TO 20 MAINOS20
MM3 =2 MATNOE3O
MMG, =3 MAINOSLO
MMS =4 MAINOESO
20 NOB =1 MAINOREN
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INt 1) =0 MAINOSTC

ING2) =0 MAINOSRC
INC3)=0 MATNOSSC
CEPUBLETR AR AR ABAL IR ERUEE S MAINC KOO
C COLLECTIVE ANGLE SWEEP »- ——=MAINOEL O
CERBRARES AABLLIRE R VL IREL & MAIND620
D0 700 1ST=1,IRCOL MATNO&3O
CHIRSRARE IS TR ARE R AL SR SERE SR RS SE SV S E LA RE S DA VSRS S MAINOLGOD
€ CALCULATE COEFFICIENTS DEPENDENT ON COLLECTIVE ANGLE » MAINOESO
CHRUEBERE TR PRV REL R XX PR AR KX R SR A RLRE BB IE SV LR RE NS LRSI ER S MAINDOGLO
ISTSUISTH1)=IN{1) ] MAINOETO
ISTS(IST,2)=IN(2) 1 MAINOGRC
ISTSUIST3)=IN(3) e} MAINOGOC
00 80 I=NOB N MAINOTOO
ITH=TH(Y) MAINOT10
IF(I.GCTJHUR) ZTH=Z TH+YRCOL (IST) MAINOT720
STIII=SIN(ZTH) MAINOT3O
CT(II=COSIZTH) MAINOT74LO
Ss ST(1)*s2 MAINOTSC
CCT. 1.-SSTw™ MAINOT760
SCTH=ST(1)=C T (1) MATINOTITO
EMRX{ I)=EMRC({I)=CT(I)+EMRBIT)I®*STI(]) MAINOTRO
EMRY(I)=EMRC{I)*STI(I)-EMRBII)I*CT(]) MAINOT90

EMBBW (T )=YC (T ISCCTHOYRI I ) *SSTH MAINO 8O0
EMBRO(I)SIEYD (I)=EYX(TI))RCCTHIS24{EVC (TI=FEVX(I))I%SSTHES? MAINOR]O
EMRPW (I )==XTMI(]I)eSCTH RAINOR20O
EMBPO (I )=tEVA(TI)=-EYX{TI)ISCCTHG(EYXLI)=EYC (1) )eSSTH MAINCP3O
TFUSVLIN)  EMBPO(TI)=D, MATNORLD
FMPPWII)= YR(T)*CCTHe YCII)®SSTH MAINCBS0
EMPPO(II=XIT(I)eSCTHES2 MAINORAOD

THRO{ 1) =(EMRSO{ T X TMTI(I) I (SSTH=-CCTH)=FEMRR(]1)*SCTH MAINORTO
IFL1.EQ.NY) GO YO BO MAINCPROD
ZTH=THE(]D) MAINCROQ
IFUI.GT.UNUR)Y ZTH=2 THeXRCOL LIST) MAINOOCOC
STH=SINIZTNH) MAINVOLO
CTH=COS(ZTH) MATMCO20
SSTH=STHRR2 MAINOO30O
CCTH=1,-SSTH MAINOQLO
SCTH=STHECTH MAINOORQD
SX{1)=0. MAINOGLO
SY{1)=0. HAINOOTO
IF({SVLIN) GO TO 30 “AINOOCRO
SX{IY=SCII)*CTH4SA(1)8STH MAINOSSD
SY(1)=SCUI)&STH~SB(1)sCTH MAIN1 000

30 DTX(I)=SYIT)ISuT (T mAIN1Ol1C
DTY (I )=SX{IV®WT(]) MAIN1O20

VXTI )=SCTHRIVFR(I)VFCII)) MAIN1O2O

VOX I )=VFR( T I*SSTHeVFC{TI)®CCTH MAIN] 040

VLY (I )=sVFB( T )*CCTH+ VFC( 1) ®SSTH MAIN1050

VMX (T )=SCTHE (VMBI 1) -YMC (1)) MAIN1060

VOX (T )=VMA( T I®SSTHeVMC{ I)SCCTH MAIN1OTO

VMY (1)=VMB( T )sCCTHeVMC (] )8SSTH MATN1OEO

DPLXI D) =SCTHS(DCBIIY=DFC(I))eSX(])ISDTX{II=-TBAR(T)*VLX(]) MAIN1090
OPOX(1)=DFB( 1)8SSTHDFC (T )*CCTHeSY( I)*DTX (1 )=2BAR(II®*VDX(]) MAIN1100
OPLY(I)=eDFB( T)SCCTHSDFC (I SSTHASX( I)RDTY (] ~2BARITISVLY(]) MAIN]1110
OPMX(I)=VLX(I)=28AR {1 )eVvMX( 1) MAINT 120
DPOX{I)eVOX ( 1)=28AR (I )I2VQX(]) MATNI13C
DPMY(I)eVLY( 1)=-2BAR(TIISVYMY( T) MAIN]1140
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80 CONTINVE MAIN11SC
SMIRX(N1)=0. MAIN]1AC
SMZRY{N1)=0. MAIN117C
J=N1 MAIN] 1IRC
DO R85 I=1,N MAIN1190
K=J MAIN] 200
Juj=-1 MAIN2210
SMZRX(J)=SMIRX(K)+EMRXIK)SZ (K) MAIN122C

835 SMZRY (JD=SMZRYINX)+EMRYIK) *Z (K) MAIN] 230
NOB =JHUB +1 MAIN] 240

(2 2 223 22222211 MAIN1250
C ROTOR RPM SWEEP = -MAIN] 260
CHese s en sk R e MAIN1270
DO 710 18= 1,180M MAIN1260
CESSELRRL LA ARV E R AR AL AL S SR RS I LS IR LV LSS SR 98 MAIN]1 290
C CALCULATE COEFFICIENTS DEPENDENT ON ROTYOR RPM = MAIN1300
CHEBERVNB SRR SRS SR IR AB R R SR NS RV SEIR SR EL AR NS MAIN1310
FIRST=,TRUE, MAIN1220
BOMS=RBOM(IB )2 MAIN1220
TBSHIST,IR,1)=IN(]1) ] MAIN1240
IBS(IST,18,2)=IN(2)+] MAIN13SO
IBS(ISTLIR43)=IN(3) ) MAINY 360
DO 110 I=1,N MAIN]1 270
F{1)=BOMS»SM™Z2(1) MAIN128BC
FIX{I)=BOMS*SMZRXI]) MAINLI29O
FTY{II=BOMSASMZRYV (] ) MAIN140OC
WFL (T )=F(I)*DTY (1) MAIN14YO
WFD(I)=FL1)®DTX (]I} MAIN] <20
DELX(I)=F(T)SNPLX(]) MAIN1430
DFOX(I)=F (T )sDPDX(I)~2BARI(Y) MAIN1440
DFLY(I)=F(I)=DPLV{1)=2BAR(]) MAIN1450
VALX(TI)=F(T)evLX{Y) MAIN1 4H0O
VFOX(I)=F(1)evDX(]) MATIN, 470

110 VFLY(I)=F(I)avyLY(]) MAIN14EO
DET = ,TRUE. MAIN1490
MS2 =MMS5 MATIN1500

CEERRFRRE IR AL BER R SRR ER IR § MAINISIO
C CALCULATE DETERMINANTS = M2IN1 %20
CRERE LB SRVB ELEL A RS RN BB & MATN1R20
CALL COFEF(1439oFALSELoISOM,XQOSOM,PP) MAIN1560
CHPRB SRR SR RS AR R IR S AR A RE SR IR SN SRRV OIS RS S MAIN] &S50
C MODE(COLLECTIVE .CYCLTICoSCISSORS) SWEEP Sor—m e ~MAIN] %60
CERRRARRE SRR ERRE R EES AR AN SR SR RS SR SG RIS SRR MAINLETO.
DO 320 I=],3 MAIN1SRO
IF (OFFSET.AND.T.FQ.2) GO TO 320 MAIN]EQ0
CESERBRRP RE AR XL AIER AL L SN SRR 2 0SS MAIN1 600
C CMECK FOR DETERMINANT STGN CHANGE » MAIN1610
CEEPS BB IRREABREL LR RT LR S SRS S $5 98 MAINY1620
LGP 1=PP(1.1),.GT.0. MAIN1 630
D0 120 J=2,15CM MAINL 640
LGP 2=LGP] MAIN1650
LGP 1=PP (J,1).6T7.0. MAIN1660
IFT (LGP AND LGP2 ), (R4 NOT,. (LGPL1,OR.LGP2)) GO TO 120 MAIN16T0O
CALL ITER(IXQSOM(J=1) oy XQSOMII)PP{J=1,1),PP(J,1)) MAIN1680O
IFC NOT,QVRG) GN TO 120 MAIN1690
IN(II=IN(T)e] MAINLTOO
INI = IN(]) MAIN1IT71O
SOMNAT(INI L1)=SCM MAIN1 720
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120 CONTINUE MAIN1T730
c GO0 T0 320 MATN] 740
C CHECK FOR MISSED ROOTS = MAIN]I TS50
CEEBRRTIN SR SRR RS E R XEE S BR & MAINI 760
KNT =0 MAINL1T770
IFCIBSLIST,18,13.GT.IN(INIGO TO 320 MAINLTRO
SME AN=, 5% ¢ XQSOM (1 )+ XQSOM( ISOM) ) MAIN] TR0
Ji=IBSIIST,18,1) MAIN1ROO
J2=IN(1) MAINIRLIO
D0 130 K=1,150M MAIN) 820
00 130 J=J1,J92 MAIN1E830
130 PRIK,II=PPIK,1)/ZABSIXQSOMIKY) ~SOMNATIJI oI ))SABSEISMEAN-SOMNATL I, 1) IMAINLIALO
Ki=1l MAINLE50
K2=150M-1 MAIN1 860
140 PF=SIGN(1.,PP(K1,1)) MAIN1 870
Ki=Klel MAIN] 8RO
IFI(K1.6T.x2) GO TC 270 MAIN] 890
IF(PF*PP (K1 ,1)LT7,.0.) GO YO 140 MAIN1G00
DO 265 J=K1,k2 MAIN1910
IFIPF*PP{J+1,]1).67.0.) GO YO 150 MAIN]1 @20
Ki=Js1 MAIN1920
G0 TO 140 MAIN1960
150 IFCABS(PP(JILI))GT. ABSIPP{J=1,1)0.0R.ABSIPPIILT))GCT . ABSIPP {Js] .1 IMAINYIOSO
%)) GO TO 265 MAINL1960
Ll=}=2 MAINL1O9TO
DO 160 K=3,5 MAIN) QB8O
Li=lle]l MAIN1990
POIK,1)=2PPILY,1)%PF MAIN2000
160 SOIK)=xXQSOM{LY) MAIN2010
1CK =0 MAIN202C
170 DO 180 KX=1,2 MAIN2030
180 SQ(K}=,58(S0(K+2)+50(K+3)) MAIN20LO
CALL COEF{T,19eFALSE.+2+5Q,PQ) MAIN20SC
00 190 te=l,2 MAIN2060
QO LY =PQ{L,1)9PF MAIN2070
00 190 X=J1l,J2 MAIN20RO
190 QO0(L)=QQIL)/ABS(SQILI~SOMNATI(K T} JSABS(SMEAN=SOMNATIK, 1)} MAIN2090
DO 200 K=1,2 MAIN2100
IFLQOIX) «LT.0.) GO TO 230 MAIN2110
200 CONTINUE MAIN2120
ICK=1CK+} MAIN213C
IF{ICK.LE.10) GO TO 205 MAIN2140
WRITELS,911) MAIN21S0
911 FORMAT ( 34M CONVERGENCE FAILURE=LOCAL MINIMUM ) MAIN2160
GO TO 265 MAIN21TO
208 IFtQQ{1),LT.PQt4,1)) GO TO 210 MAIN2180
IF(QC(2).LT.PO(4,1)) GO TO 220 MAIN2190
PO(3.1)=00Q(1) MATN2 200
POLS,1)=200t2) MAIN2210
S0(3)=5Q(1) MAINZ 220
S0(5)=80(2) MATIN2230
G0 YO 170 MAIN2240
210 POU5,1)=PQl¢,]) MAIN2250
PQl4,1)200Q(1) MAIN2260
S0(5)=SQ(4) MATN22T0
SQ{4)=50(1) MAIN2 280
60 TO 170 MAIN2290
220 PQ(3,1)1=PQl6,1) MAIN2200
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PQI4,1)=0012) MAIN2310
$0(3)=8014) MAIN22320
SQt4)=SQ(2) MAINZ2230

GO TO 170 MAIN2340

230 DO 245 M=x3,5 MAIN2350
DO 240 L=Jled2 MAIN2360

260 PQIM 1) =POIM, 1) % (SQO(M)-SOMNAT(L 1)) /7(SMEAN=SOMNAT(L,T)) MAIN2370
245 PO(MyL1)=SIGN(PQ(M,11,PF) MATNZ3R0
L1z 2K MAIN2290

L2= 3eK MAINZ2400

L3=0 MAIN2410C

CALL ITER(ILSQIL1),SQIK)4POILL,1},POIK,1)) MAIN2620

250 1F{ .NOT.OVRG) GO TO 260 MATN2430
KNT=XNTe) MAIN244O
TOMNAT(KNT ) =SOM MAIN2450

260 CONTINUE MAIN2460
IF(LINELO)Y GO TO 265 MAIN24T70

CALL ITER(ISOUK) +SQUL2YoPO(K10,PQIL2,1)) MATN24RO

L3=1 MAIN2490

GO TO 250 MAIN2500

265 CONTINUE MAIN2510
270 1F(KNT,.EQ.0) GO YO 310 MAIN2%20
J1=IN(I)eKNT MAIN2530

IN{1) =1 MAIN2%40
J3=KNT MAINZSS50

DO 300 J=14XNT MATIN25K0

280 IFLJ2.LT.IBSIISTHIB IV, OR. TOMNATIIZ) ,GT , SOMNAT(JI2,13) GO TD 290 MAIN25T0
SOMNAT{J1.11=SOMNAT(J2,1) MATINZ 580

J2z J2-1 MAIN2590
JimJl-1 MAIN2600

G0 Y0 280 MAIN2610

290 SOMNATIJ1,1)=TOMNAT(JI3) MAIN2620
J3=)3-1 MAINZ 630

300 Ji=)1-1 MAIN2 640
310 CONTINUE MAIN2650
c MAIN2 660
320 IBE(IST,IR,1)=IN(D) MAINZ2&T0
o MAINZ2GRO
DEY = .FAL.SE. MAIN2690

MSZ =MMs, MAIN2700

c MAIN2710
710 CALL AMPLTYD MAIN2720
C MAIN2T3Q
ISTE(IST,3)=]INID) MAIN2740
ISTELIST,11=IN(1) MAIN2750

T00 ISTE(IST,,2)=IN(2) MAIN2T740
CERBIRARALABLARE S IL RIS ER RS SS RS SR BB ORRS MAIN2T7T0
C CALCULATE AND PRINT QUY MQNDE SHAPES » MAIN2T7RO
CHESPRBER PR AARN IR DRV R SL SN LR BB AS RS RO PR AS MAIN2T90
CALL Summy MAIN2 800
CEOBENR SR TR SRR PR AR TN RN DS SR SN MAIN2PRIO
€ PLOT NATURAL FRFQ. VS ROTOR RPM & MAIN2R20
COEBRRS SN SR A RIER A FSL LIRS IR AL L RN MAINZ2R30
IFL LOT) CAlL PLONUTY MAIN2RSO

GO0 70 10 MAIN2850

1000 STO® MAIN2860
END MAIN26870

ORI AL
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08/36C FORTRAN M

OPTIONS « NAME: MAIN,OPT=02,LINECNT=60,S12E=0000K,
SOURCE+EBCD IC yNOL ISToNOOECK yLOAD 2 AP yNOEDIT o IN, XREF

BLOCK DATA BLXD0OO10
C BLKDO020
COMMON /COMA/ JHUB, N1, LOTsPOUTLITLFIIO)SNAME(2)oND(2),NPG  ALKDO030
S, COATE(2) 4 JHUR]L ,DBOMI10) ,RCOLLI1I0)42(41), INPUN 8LKDO04O
COMMON /COMC/ NLIER(T),O0FFSET BLKDOOSO
COMMON /COME/ 2B(205), 2X(205), 20(20%), 2L (205), ZS(205), ZV(205)BLKOO0K0
*,2M(205), 2D(205), ZH(205), 27(205) BLKDOO70
COMMON /COMTP/ DEGL200,3) 4PLNE(244) ,0DES(2,5) BLKDOORO
LOGICAL IER,OFFSET KLKD009 0
c REAL *8 SPECIFICATION FOR 1BM: COMMENTED FOR CDC VERSION, BLKDO10C
REAL®8 PLNE,ODES 8LK00L1 0
REALES ZBo2S 42X ¢2VY32HZMe2Q47Z1 20,27 8LKD0120
REAL®ZB BERE +BFPS +BEX +BEPH +BEY 8LKCO0130
* ‘e XAE v XPS v XX » XPW * Xy BLKDO140
* + OBE + OPS *» OX o OPM e OV BLKDO150
* +ELBE +ELPS PELX 1ELPH oELY BLKDO160
. +PSBE +P5P] +PSX oPSPH P SY BLXNO170
* ¢ YBE v YPS v YX » YPH s YY BLKDO18O
* +BMBE +BMPS «BMX oBMPH BMY BLKD0O190
L sDEBE 2DEPS +DEX oDEPM +DEY BLXDO0200
* oPHBE PHPS »PHX o PHPM oPHY BLKNO21C
- + TBE sy YPS o TX s TPH v TY aLxD0220
DIMENSION BEBE(41) +BEPS(41) oBEY(41) ,BFPH{A1) ,PEX{41IBLKDO220
* oPSRE(41) +FSPS(41) 4PSY(41) ,PSPHI4]) (PSX(41IRLKDO240
- +YBE(41) LYPS{4l) ,LYYI(Gl) ' YX(4Y) ¢ YPH{ L1 )BLKDO250
. P XBE(41)  SXPS{4LY) LXY(Ll) o XX (L)) o XPHILLIRLKDO260
. +PHBE(41) oPHPS(41) ,PHY(4L1) (PHPHI4L) (PHX(&1)BLKDO270
. +BMBRE(41) (BMPS(41) JBMY(41) LBMPH{41) BMX(4]1)IRLKDO28O
* +ORE(4Y1)  LOPS(61) ,LQVtal) QY (61Y) +OPH(41)BLKDO290O
* eFLBE(4]) JELPS(4]1) SELY{41) LELPHILL) LFLX{41IBLKDNO200
. +DERE(L]1) LDEPS({&LYl) LDEY(4LY) LDEPHILY)Y ,,DEX(4IIBLKDO3]IO
* ¢ TBE(4Y) LTPS(AY) ,LTY(41) 1 IX(GH1) « TPH{ 4] )BLKDO320
EQUIVALENCE (ZB(1),BREBEI1)),(28(42),BEPSI1))(ZB(8B3),BEX(1)), BLKDO33C
1 (ZB(124),BEPHI(1)),(ZBL165),REY(])), BLKDO340
2 (ZXE1) o XBELL) D o(ZX(62), XPSUIY I UZXIBI) o XANILYNY, BLKDO350
3 (ZX1226)y XPHI1D)(ZX(165)y XY(1)), BLXD0360
[ (7Q(1), QBE(1)),12Q(42), QPS(1)),020(03), Q¥(1))}, BLKDO370
] 1200126, QPHIL1)),(20(165), QY(1)), BLXKDO3RD
6 (2LI1) 4 ELBEIL)) o{ZLI4L2) JELPSI1) ) o020 (B3 )LELX(1)Y, BLKDO290
7 (ZL01246),ELPHIL)) 4 L2L{165),ELY(1)), BLKD0LOO
2] (2S{1)yPSBRET1)) o (ZS142) PSPSI1))(2SC(R2),,PSX(1D), BLKDO&1C
9 (2S0126),PS) (1)),025(165),PSY(1)) BLKDO0420O
EQU IVALENCE {2V (1), YBE(L))1ZY(&2), YPS{1)),(2VY(B83), YX(1)), BLKDO430
1 (ZY(126), YPH{L1)),(2Y(165), YYI1)), BLKDO4LALO
2 (ZM(1),BMBEILY}) o (7M{42) 4BMPSILI) ) o (ZMIB3 ) ,BMX(]) ), BLKDOLSO
3 (IM(124),BMPHIL) ) (2ZM(165),8MY(]1)), BLKDOL6O
3 (ZD(Y1)oDEBECL)) o (Z7D1462) ,DEPSI 1)) IZD(RIIL,DEX(L} ), BLKDNOGTO
5 (2D(124),DEPH{1)),(2D(165),DEYIL)), ALK NOGAO
6 (ZHUL ), PHBECY D) o (ZHIL2) oPHPSI1) ) L (ZH(B3),PHX{1) ), BLKDO490
7 (Z2H1126) 4 PHPHIL ) ) L (ZHI165),PHY(1)), BLKNOS00
8 (27031 TBECL) D)o (2T(062)s TPSI1))o(ZT(RI), TX(1)), eLKDOS10
9 (2T0124), TPHIL)), (2T (165), TY(I)) ALXKDOS20
DATA COATE/Z4MHO2/2 4aWS /157 BLXDOS3O
DATA OFFSET /.FALSE./ RLXDOS4LO
DATA IER/T® ,FALSE,/ 8LKDOSSO
DATA BEBE(1), BEPS({1), BEVI1), BEPH(1)y BEX(1), BLXDNOS60
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L PSBE(1), PSPS{1), PSY(1), PSPHIL1), PSXIL1), BLKDOSTO
bd YBE(1), VYPS(1), VYY(1), VYPHI(l), VXI(1), BLKDOSRO
* XBE(1), XPS(1), Y¥YVY{(1l}, XPHI(1), XX(1), BLKDOS590
* PHBE(1), PHPSt1), PHY(1), PHPM(]1), PHXI(1), BLXDOSK0O
» BMBE(1), B¥PS(1), BMY(1), BMPM({]), BMX{1)Y, AaLKMos10
- QBEC(1), QPS(1), OVY(1), OPM(1), OQX(1), BLKD0620
L ELRE(1), ELPSI1), ELYL1), ELPM(1), ELX(1), BLX N0 630
= DEBE(1Y, DEPS(1Y, DEV(Y}, DEPMH(1l), DEX(1), BLKDO &40
Ld TBE(1), TPSU1), TVY(1), TOM{]l), TX(1) BLKNO&E
* / 1.00, 0.D0, 0.00, 0.D0, 0.00, BLXKD0660
- 0.00, 1.00, 0.00, 0.00, 0.00, BLXDO6TC
* 0.00, 0,00, 1.00, 0.00, 0.00, BLKDNOEBO
L 0.00, C.00, 0.00, 0.00. 1.00, BLKDO6SO
* 0.00, 0.00, 0,00, 1.00, 0,00, 25%0,00/ BLKDOT0C

DATA PLNE/RHVERT PLA,RMNE oBHHOR IZ PL,RHANE +8H TORS JON, BLKNDOT1O0
1 38N /o ODES /BMRIGI . B0 ,8WDY o8H 1 NCDse RLXPOT20
2 8HE * 8N ? NOD,BNES 2@M3 OR MOR ,8HE NODFS , SLKDOT73IC
3 2% P / BLKDOT740

END RLXDOT750
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JPTIONS ~ NAME=

COMMON /COMA/Z JHUB,

087260 FCRTRAN H

MAIN ,UPT=02+ LINECNT=60,S17 Ex0000K,

SOURCF 4ERCD IC 4NOL TST yNODECK - LOAD yMAP 4yNOEDTT, 1D, YREF

SUBROUTINE AMPLTD

CEPRRSANA AR PR RAE X ARG AR AR SR X SRR AR RIS ERREV A AV IS RS A SRNE B4R S
C THIS SUBROUTINE CALCULATES AND PRINTS OUY MODE SHAPES »

CHIRRSRIB IR R LA AR RS A F AR AR RR AR BRBE RS IR ES S2 SR SRR B NS A2

LOT,POUT,ITLE 19),NAME (2),ND(2),NPG

*oCDATE(2) 4 JHUB]1 ,DB0M{10),RCOLLI10), 2041 ), INPUN
COMMON /COMB/ CKy IRCOL, YRCOL(10), 1BOM, RENM{10) ,
¢ SMZ{41), 2BAR(/..0), EYEB(120),

* EYEC(120),SB(40), SC(40), VMB(4D), VMC{40), VFB(40), VFC(4D),

AMPLOO10
AMPLOC20
AMPLO030
AMPLO040
ANMPLO0S0
AMPLO060O
AMPLOOTO
AMPLOCROD
AMPLO090

® DFB(40), DFC(4LO0), THILL), THE(4O)y WT(40), SM{42),ISOM,XOSOM(200)A4PLO100
®yAZBAR ¢RPMA yRPMB 4RPMC ,COLLA ,COLLB yCOLLC 4CHORD

®4RB (41),RCL&1L

COMMON /COMD/ CMATIS,5) 4SOMNAT(20043) 4P N{ 20043} 4,INODE(200,3),

}

1 MM3 MMGMMS,CT(LY), ST(41), IR LIST,
2 IRS(10,10,3),IBE(10,10,3),1STS(10,3),1STE(10,3)
COMMON /COME/ 2B(205), ZX(2J8V, 20(208), 2L (205)s 2S5(205), 2Y{(2050AMPLN160
B,2M(205) ¢ 2D (205), ZM(205), 2V(205)

COMMON /MINGES/ LCHILCHPL ,LFHLFHPY JCHOFF,FHOFF 4 FCHy FFHo IPUNCT

® JRPMPUN,COLPUN

#,LP My LPHP] , PHOFF, FPH

*,B0MM,TWSM L LDYNS

*,L07S

*,B0MI s TWSIZDELBOMDELTWS

COMMON /COMI/ DETMSZ, IGGOFD o SOM, WVRG
COMMON /COMT,” EVYX(&l). EYR{41), EYC(41), YB(4)), YC(&1:,
* XIT(41), EYRILL)s FMRB(41), EMRC(G1), EMRR(4]), EMRSQ(41), €CCO2 AMPLUZ40

AMPLO110
AMPLO120
AMPLOY20
A¥PLO140
AmMPL0O150

AMPLOLYTO
AmMPLOLBN
AMPLO1SC
AMPL0 200
AMP L0210
AMPLO22D
AMPLO230
AMPLO240

X1MI(61),AMPLO250

S ,OVPLTHOVLIN TVLIN AMPLO 270
*, BLADES,FUBTYP AMPLOZ28O
COMMON /COY TP/ DEGL200,3) PLNEL2,4) ODES(2,5) AMPLO 20D
LOGICAL DETY AMPLO30C
LOGICAL CONV, AM], AM2, PDUT, CTO7 AMPLO310C
*,RBTEST AMPLO320D
$,L0TS AMPLO 530
#,LDYNS AMPLO340
64OVPLT,OVLIN,SVLIN AMPLO2SO
c REAL *8 SPECIFICATION FOR 18M: COMMENTED FOR COC VERSION, AMPLO34O
REAL®R CMAT ,DMAT,VEC,OVEC yDAJA UM AMP 0370
%, PINEy MDES AMPLO2RO
REAL®S 2B ,2S 92X 92 Ye2ZHoZM,2Q0,20L 920,27 AMP! 0390
REAL®*S REBE +BEPS +BREX +BEPH oBFY ‘ 1600
* + XBE s XPS e XX ¢ XPH v XY LGRS IV
* y OBE + OPS s OX v OPH s OV A¥ QG20
L4 +ELBE +ELPS sELX +ELPH +ELY AMPLOL3D
* «PSBE oPSPS P SX oPEPH PSY AMF _04/.0
* + YBE y YPS s X ¢ YPM s VY AMPLOGNC
- +BMRFE BMPS o BMX s BMPY LMY AMPLOLEO
L4 +DEBE +OEPS oDEX +DEPH +DFV AMPLODGT O
» +PHBE +PHPS o PHX o PHPM P AMPLO4R O
* » TBE ¢ TPS e TX s TPM T - AMPLOGS
DIMENSION SERE(41) LBEPSIGLY) HBEY(GLYY _ GLEPMILYY ,9T:t6]’ ~P 0500
» sPSRE(41) 4PSPSIAL) o™  “(awl) JPSPHIL:) (L% {4))AM-LOSIO
. ' YBF{41) LYPS(4&Y) -YY(61) WYX(LY) ' YPH{ L] YAMPLOS20
[ ] o YRE{41) LXPS({&: Yy {4l) W INMLY) ¢ XPHILLIAMPLNRT
* e PHBE(L1) (PHP% (4, PHYI41)  PHPH{A]) (PHXILLIAMPLOSLOD
* eBMAE (A1) (BMS(41) JBMY(4L]) JRMPH{,L1) (BMX(4]1YAMPLOSSC
L] vQBE(GL) L02S(4YY LOVI(GY) OX(41) 2OPHILYIIAMPLOSE0
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ALITENAN SELRNAN

M Blle ARk

*
DIMENSION
CIMENSION
1,88M(41),(8Mm
EQUIVALENTE
EQU IVALENCE

2z

VOJONELWN

EQIVA_ENCE

TN NP NN

DATA CVCPM/9

SFLBECGLY JELPS(GY) LELY(4]1) LELPHIAL) LELXC(&LLIAMPLOTTO
+DEBE(41) ,DEPSI&L) ,DEVI4AL) LDEPHILL) JDEXN{4YIAMPLDSRO
v TBE(G1) LTPSIC1) ,TY(41) W TX14LY) 2 TPHULLIAMPLOSOO

v~AT(5,5), VECI5), DVEC(%), AtS) . DUNIAL 5,200

Bl3,420,0UMY{],2),S5¢1)

(61},TORt4Y)

(UM’ 1) ,REBE(1))

(ZIB811),BEBE(1)),(Z2B142) ,.BEPS(1}),1Z8CR3)BEXI1)),
(281124 ),8EPH(1))(ZB(165),BEYL)},

(ZXT1) XBELL) D (2ZXt&2) s XPSITE) (ZXEB32,XXI1)),
(Zx€12¢ ), XPHI1IDLU2X1265), XV{LY)}),

(2001), QBE(1)),(2Q0462)y QF (1)) ,€70(B3), OXL1)),
(20¢124Y, QPRI1)IV,(20(165), QYVLY)),

(CLEY)LELBE 1)) ,{20L162),ELPSIL) ) 4ZLEBI)LELXTL))D,
Li126),ELPHIL ) L (2L 1165),ELYLL) ),

i75(1).PSBELL1)) ,(25(42)PSPSI1}}125(83),PSXI))),
(ZS1224),PSPHIL1)),(2S1165,,PSYIL))

(ZVi1), YBREC(1)) 4(2ZY142), YPSI1)),(2ZV(R3), YX{1)),
(2Z¥1126), ¥YOHI1)DL(ZVL165), YYI(1)),

(ZM (1), BMBE(L)) o (ZME42) ¢BMPS{1) ) (ZM(BA) ,AMX({]1) ),
(ZM1126),BMPH (1)), (ZM(165),BMYI{1)?,
(2CU03),CEBE(L)) L(70142),DEPS(1)),620(83),DEXI1))Y,
(Z01124V,DEPH(L) D)o (ZDI1ASY,DEYI]}),

(ZH(L1 . sPHRE(1)) 4 {2162 4PHP ST ) L IZHIBIY ,PHXTL) ),
(ZH{124)PHPHIT 1), (ZHI165),PHYI1)),

(2711, TBFE1))e(2Y(42), TPSL1)),02T7(83), TX(1)),
(Z70124), TPHILI) (2T (165), TVIL))

«SL02966/ 4 CVOT/5.72957R/

CEPERAB L ER PV, CHELRAR L XL XN SR SR B RXSR D

C MDDF LOOP wm=) F

OrR COLLSCTIVE MODE s

c Me2 FOR CYCLIC MODES »
(4 »=3 EOR SCISSCRS MODES *
CENRRXREN ER AR B X I LA KRELE R AR S SR BR SR SRS

1=0.0

NCOLM =0

NCYCM=0

00 227 wm=1,3
C BYPASS COLLECT]
IFUMNE  3.AN
IF{M.NE . J.AN
MOD ENO=O
IFLIRE(TIST, I
CERBRSBER SR IS RRE S
C SWEEP NATURAL FR
Cortsnthtt gt ER e ded S
NPT = 1e& 1IRE

VE AND ZYCLIC MODES FOR - ARTICULATED ROTOR,
D.H-HORF NELC) GO TO 227
D.CHOFF NELO) GO TO 227

JoM} LLE. 1BS(1ST,18,M) 1GO TN 227
SRS RRT A LA AL SO RV INER S
EQUENCTYES STORED IN SOMNAY =
SEEABEL CSFRABAS SISV IR IR RS

(IS8T 518 ,M) -1BS(IST,1B,N)

OC 223 NP=1,NPT

NPS = NP +IB

SUIST,18,M) -1

S 1 I=SCMNAT (NPT, M)

CALL COEF(™,
FNAY = CvViPwm
SOMNATINDS M
DEY=,.TRUE.
CoesP AR IR IR DES SR
¢ ¢ NMATF =V
C Ti.C» RETAITT
c Y(yie
c L3 34 B A/

299-~05:-724

"'-YRUE.'l'S L 2 DU"Y,
*SORTIS(1I))

) = FNAY

bao 2 2 A A2 22 21242

EC FOR A -

Fle>(1)82(TIP) o
=A(3)#2(T1P) =
=A(2)*Z(TIP) *

1 INNGJBEB

pINAD
e poss

AMPLOSOC
AMPLO61 O
AMPLO0620
AWPLOA3 O
AMPLO 640
AMPLOG6S O
AMPLOGLO
AMPLOS7O
AMPLOG2O
AMPLO690
AMPLOTOO
AMPLOTYIO
AMPLOT720
AMPLOTA0
AMPLOT?4 O
AMPLOTS G
AMPLOTEN
AMPLOTTO
AMPLOTIRN
AMPLOT90
AMPLOROC
AMPLORY1O
AMPLOB20
AMPLOR3O
AMPLOR4O
AMPLORASO
AMPLOR&O
AuMPLORTO
AMPLORBO
AMPLOR9O
AMPLOC00
AMPLO910
AMPLO920
A¥PLO930
AMPLOO4LO
AMPLOOS0
AMPLOO96O
AMPLOOTO
AMPLOO9RO
AMDPLO990
AMPL] 000
AMPLIOL10
AVPL1020
AMPL1020
AMPL104N
AMPL10S0
AMPL 106D
AMPLIOTO
AMPL1080
AMPL]1C090
AMPL 1100
AMPLI10
AMPL1120
AMP{ 1130
AP 1150

81
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c

PHI(YIP) =zA(4)e2(TIP) »

COEMRBNIR SR SRV SV 2R 22 P2 9390 S

240
250

25%

260
270

280

290
300

So

60

70

80
°0

DO 250 1=l .MM5

Alf ¥=0,00

M 240 J=),MMS
OMATI Yy J)=CM2T T, 1}
All)= DMAXLIC(ACT) ,DABS{DMATLI,0)))
AlI)=3,00/7A( 1)

DO 255 Ix=) .MM5

DO 255 Js=l MMS

OMAT( T4J)1=DMAT(LE JY*AL])
P2=0.,

DO 280 1=l ,MM5

IRw=0

DO 270 J=l,MM5
1F(J.€Q.T) GO TO 270
IRW=IRNe1

DO 260 Ko} Mpa

CMAT! IRW K ) =0OMAT( 9,K)
CONTINUE

CALL INVDET(P})
IFLABS(PLI.LT.P2) GO TO 280
JRW =1

P2=nABSI(P]:

CONTINUE

IRW =0

DO 300 I=]l,MMm5
A(;)1=0.00

IF(1.EQ.JRWY GO TO 300
IRN=IRWS ]

VEC LIRW) «~DMAT( T, Mu5)
OVEC( IRWI=VEC(IRW)

DO 290 J=)l,MMs
CMATUIRW,,J) =DMAT( I, )
DMATUIRW,J)=DMAT 1, 0)
CONTINUE

DP?:.F‘LSE.

CALL INVDET(DUMYY)

KiM=0

CONVE,TRU .

DD 70 I=1,MM&

DA=0,00

D0 60 J=1l,MM4
DASDA«CHMAT (I 4 J)*DVEC(J)
IFIDA.EQ.0.D0) GO TC 70
Al1)=A(1)eDA
CONVECONV,ANC.DAZALY) .LE, 000001
CONTINUE

IFICONVY GO TO 100
KiM=KiMe]

IF(KLM,.6Y.25) GO TO 50
DO 80 I=],MM4
OVEC(I)=VEC!T)

DO BO Je]l . MM4

DVECIT) DVECII)-DMAT( I, )0 ()}
GO 70 50

WRITE(6,907) ENAT » DBOM{I1B)

AMPL1150
AMPL]Y160
AMPL 1170
AMPL1180
AMPL1 190
ANPL1200
AWPL1210
AMPLY 220
AMPL 1230
AMPL1 240
AMPL1250
ANPL] 260
AMPL] 270
AMPLI 280
AMPL 1290
AMPL]1200
AMPL1310
AMPL1320
AMPLY 230
AMPL]1340
AMPL 11350
AMPL 1360
AMPL1370
AMPL 1380
AMPL1 390
ARPL1400
AMPL1410
AMPLYH20
AQPLYI &30
AMPLYILGAH0
AMPLI&S0
AAPLYIGAHD
ARP 1670
AMPL]L80D
AMWPL) 490
AMPLYISOD
ANPLIS1O
AMPL1520
AMPL]1520
AMPL1540
AMPL]1SS0
AMP L] 560
AMPLEIETO
~f L1560
ANPLIT SO0
AMPL1¢ 00
AMOL1¢10
AMPL1 620
AMPL]630
AMP L1640
AMPL1650
AMPL 1660
AMPL16T0
AMPL14R0O
AMPL] 690
AMPL1T00
AMPL1T710

T FORVAT (24M CONVERGENCE FATLURE AT ,F9,2,18M CPM, ROTMR RPM = ’ AMPL) T20
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* F9.2) AMPL1730

INODE (NPS,M) = § AMPL1740

IPLNINPC,M) = & AMPLLIT50

DEGINPS,M) = 1RO, AMPL]1T760

GO Yo 223 AMPLYITTO

CENBRTAS. SR IRARDR SR 2B # 2 AMPL1TRO

€ CALCULATF MODE SHAPES = AMPL1ITO0

CEEBERSTB . AR RESE S ETRAE AR AMPLIROO

100 IF(CCO02) A(4)=0.D0 AMPL1IR1O

LzN1el AMPL1820

DO 115 1=l,N1 AMPL183D

tst-1 AMPL1RB4O

Bl L)=YBE(T )SA(L)+YPS(TII®AL2)eYVII)eYNXIIISA(3)+VPHII)I®ALA) AmPL1850

Bl2,L)=XBE(T )AL )+ XPSUIISAC2)eXYIT ) XRETISALA) o XPH(TIIRAL L) AMPL1860

IF(CCO2) B(3,L)=0,0 AMPLIRTO

IF( M EQe3. AND.FHOFF .NELOLOLAND T ,GEL INI~-LFH)IIB(1,L)=0.0 ANPLIEBO

IFt M EQ.2.ANDLCHOFF JNE L0 . 0. AND .1 ,GE. (NYI=LCH)IR(2,L)=0,0 AMPL] £Q0

110 IF{ NOT.CCO2)B(3,L)=(PHBEIT ISA( 1 ¢PHPSII)2AL2)ePHYIT)eFHXII#A. ") ~MPL1SOO

* JPHPHIII®A (&) *CVDT AMPL19YO

115 IF(PHOFF.NE.0.Q.AND.1.GE. INI-LPH)IB(3,L)=R{3,1+1) AMPL1920

ABSCL=0. AMPL1030

0O 120 I=1,MMm3 AmPL1940

DO 170 Jeml.N1 AMPL1950

ABSP=ABSI{R(T ,J)) AMPL1960O

IF{435°L.GT.ABSB) GO TO 120 AMPL1970

IPLNAINPS ™) = 7 AMPL1980

SCALE=8{1.J) AMPL1990

ABSCL=ABSS AMPL 2000

120 CONTINUE AMPL2010

SCALE=1./SCALE AMPL 2020

ABSB=S(ALE AMPL2030

00 150 l=1,MmM3 AMPL2 040

IFL1.EQ.3) ARSB=10.%ABSH AwPL2050

DO 150 J=1,N1 AMPL2060

150 B(I.,J)=B(I,J)*ABSH AMPL20T0

IFL NOT. POUT) GO TO 10 AMPL20R0

IF(RCOLLIIST) ,NE, COLPUN ,OR., DBOMUIB) .NE. RPMPUN) GO TO 10 AMPL2090

C BYPASS MODE PLOTS 1F THESE MODES ARE NOT TP BE PRINTED, AMPL2100

CALL MDPLOT(B NP, M¢NPT, FNAT +080M 18) ) AmPi 2110

10 CONTINUE AMPL2120

NNOOE = 2 AMPL2130C

K=l PLNINPS M) AMPL2160

AM2 =B IK 43).GT.B(K,2) AMPL2150

DO 160 1=4,N1 AMPL2160

AML =B (Ko 1) .G .BIK,I=1) AMPL2170

IFCNOTL(AMY ONDLAM2) LAND (L AM] .OR.AM2)} NNODE eNNOOF +1 AMPLZ1R0O

IFINNODC «E.,4) GO 7D 180 AMPL2190

160 AM2=AMY AMPL2200

IF{NNODE oNE.2.OR. N,EQeIOR.K.EQ. M) GO TO 180 AMPL221C

L=7 AMPL2220

IFIK.EQ.-2) L=3 AMPL 2230

DO 170 I=1,N1 AMPL2240

TFUSCALESIDUMIT 1 4L IRA{1)SDUMIT 42 4L )%AL2) SDUMIT o3 4L)%A(2 ) AMP L2250

DUM(ToLsL1*A(L)I4DUMIT,L5,L) ).GT.1.E4) GO TO 180 AMP L2260

1% CONTINUE AMPL2270

NNODE =1 AMPL22RC

180 4BSCL=0, AMD L 229C

{0 310 I=1,N1 AMPL2300C
QRICINAD 2AGH BB

OF POOR QUALITY
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ABSB=SQRT(B(1,1)*%2+8(2,1)822)
IF(ABSCL.GT.ABSB)Y GC YO 310
ABSCL=ABSH

J=1
310 CONTINUE
DEG(NPSM)==5T . 295782 ATAN2(R{1,J) »B(2,J))

190

901
1
2

902

%03

916

920

*
908
1

909
1

910

200
911
210
912

213

INODE (NPS-M) = NNODE

TF( JNOT,POUY LAND, INPUN.NE.1) GO TD 223

IFU NOT.LDYNS) 50 TP 190

1FLLOTS) GO “C 190

TFESVLINLAND LOVPL Y ANDLOVLIN) GC TO 223
IF(RCOLLIIST) .NE,COLPUN .OR. DBOMLIB) NE.RPMPUN) GO TO 225
CONTINUE

NPG=NPG+]

WRITE(64901) NPG, COATE, ND+ NAME, ITLE

AMPL 2310
AMP L2320
AMPL 2330
AMPL2340
AMPL23SO
AMPL 2360
AMPL23T0
AMPL23B0
AMPL 7390
AMPL2400
AMPL2410
AMPYL 2420
AMPL2430
AMPL2440
AMP L2450

FORMAT (1H]1,27X,4MPAGE ,13,12X, 20HBMC PROGRAM DF1TSA -COMPILED , AMPL2460
2A& 11X 92404 /28X Ay A2 424X, I9HNATURAL BLADE MODES T76BRX 4D A A1 ZAMPL24TO
49X .BAG AR AMPL248O

1F¢ M FQL1) WRITE(6,902) FNAT AMPL2490

FORMAT (46X .2 MCOLLEC™IVE MDDE OF ALADFE AT WFQ,2,4H CPM ) AND L 2500

IF( M FQL2) WRITE(6.903) FNAT ANBL2%10

FORMAT (48X ,23HCYCLIC MODE OF BLADE AT F9,2,4H CPM ) AKPLZ2520

IFIM.EQ.3) WRITF(4,916) FNAT AMPL 2530

FORMAT (47X, SHSC ISSORS MODE OF BLADE AT , FO 2,4P CPM ) AMPL2540

FREQPP=0. AMPL2550

IF{DBOMI"B; .NE.O.) FREQPR= ENAT /D80MLTR) AMPL2560

WRITE (6,320) FREQPR AMDL28T(

FORMAT (50X 4264H NATIO AL FREQUENCY 1S53 4F9.4,4X ,8HPER REV ) AMDL25R0

WRITE(S6,90%) RCJ\L'YS*)-DBOH(IB)p PLNE(1,X ), PLNE(2,k ), AMP 2590

ODE S{ 1,NNODE ) e DDES{2 ,NNODFE Yo DFGINES M) AMPL2600

FORMAT {46X,511,2,230 DFGREE R0DT COLLECTIVE /46X,F19,.2, AMP L2610

100 ROTOR RPM /41X, 21 HMAX IMUM AMPLITUDE IN ,AR,A3,3H - ,2a8 / AMDL 2620
2 49X 423NMAX DEFLECTION PLANE AT WWbhHaloH DEG Y AMPL 2630
WRIYE (6,909) AMP L 2 640
FORMAT (10X,9BLADE STA,BX,11MNDEFLECTIONS * 19X, THMOMENTS 20X, AMP L2650

L2MSHEAR FCRCES L12° THYNWIST ,6X,8HTORQUE 13X 4 2HIN G 1SN ySHINI 1) ,AMP L2660
2 22!.8H!N-LE(I)'22X.SHL8111916!.6"056(IP.AX,FHIN—LB(XI /726X, AMDL 2670
K LHVERT.GX.SHNHQII.13!.GHBEAH.FX.SH(HDRD.13X.t!BFAH.bX.SHCHOﬁD 7 AMPL26R0O
4 2Xo16(BHERSERERe ) /) AMO L 2490

LaN e AMPL27GO

WRITE(6,910) AMPL2T710
ORMAYT (63X, THR2INUBe*» ) AMPL2T20

ASSIGN 200 YO mMRpt AMPL2T30

00 210 Jel,JHie? AMPL2740

IF(CCO02) B(3,)'=0.C AMPL2T50

L= -1 AMPLZ2T6C

GO 10 230 AMPL2T70

WRITE(6,911) Jy Z12Ye BUlyJ)e B(2,J)y BM, O, FL, DF AMP L2780

FORMAT(bX.!B.Fs.Z.F16.3.Fe.3.F19.0.F12.0.Flb.o.Fll.o) AMPLO P90

IFENOT.CCO2) WRITE(6,912) RI3,0), T AMPLZ2ROO

FORMAT(I IHe , 97X ,F15,%3,£13,0) AMPL2BYO

WRIYE(6,°13) AMPL2R20

FORMAT (1HO. 61X ,11H®® BLADE #» ) AMB L2910

ASSIGN 220 TO M™RR1 AMDYL 2840

00 220 J=yMUBL1 NI AMBL2R50
IF(CCO2) R{2,J4)20,0 AMDLZ R0

OBM=AMeCT( ) +0®S5T () AMPL2RTO

QCO=QeCT())~RMeST () AMBL2RRO

84
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FBM=EL*CT(J)+DE*STL ) AMPL2EOD
FCO=DEXCT(J)—EL®ST () AMPL 2900
WRITE(6+911) Iy Z1(S), BILl,J), BI(2,4), QBM, QOCD, FBM, FCD AMP L2010
IFC NOT.CCO2) WRITE (6:912) P(3,0), T AMPL2620
tet-1 AMPL 2930
IFCJ.NEN1) GO TO 230 AMPL2040

220 CONTINUE AMPL 2050
IF (K.LT.3) WRITE (6,914) AMPL2960
IF (K.EQ. 3) WRITE (6,91%) AMPL29T0
914 FORMAT (1MO, 49X ¢34HNOTE (1) PER INCH MAX DEFLFCTION ) AMPL 2980
915 FORMAT (1HO,51X+2)IMNOTE (1) PER 10 DEG MAX TwWISTY ) AMPL2990
GINT=0,0 AMPL3000
D0 410 N=1,21 AMPL3010
GINTEGINTHSMINI*(BULI,NI*B208I2,N)#22)+EVRINI®(B(I,N}/57.3)882 AMPL3020
IF( NOT.LOYNS) GO TO 420 AMPL3030
IFLABSIBIS,N)Y) .LE. 0.,01) BI3,N}=0,0 ANPLIO0GL0
410 CONTINnUE ANPL3050
412 CONTINUE ANPL2060
WRITE (6+407) GINY AMDL2070
407 SORMAT (/7290 THE GENERALIZED INCRTIA 15 oF10.5, AMNP 3080
1 16M IN-LSF-SECe=2 : AMPLA090
225 CONTINUE AMPL3100
CALL CARDS (M MODENONPS, ICOL,IRPM, P ) AMPL3110
223 CONTINUE AMPL2]120
227 CONTINUE AMPL3130
RETURN AMP L2140
230 BM=(BMBE(L)*A(1)+BMPSILISAL2)4BMYIL)SBMXILISA(3)+BMPHIL 1*A(4)) AMPL3150
* ¢SCALE AMPL3160

O=(OBECLI®A (1) +0PSILI*AI2)+QVILI+OXILISA(I)eQPHIL I®A(4) IS SCALE AMPL3170
ELT(ELBEILI®A(L)ELPSILISA(2)CELYILI+ELXILISAIZISELPHILI®ALISY) AMPL3180

* #SCALE AMPL3190
DE=(DEBECLI®ALL1I+DEPSILISAI2)DEY(LIODEX(LI®AIB)4DEPHILI®ALGLY)) AMPL3200
* #SCALE AMPL3210
IF{ NOT.CCO2) T=(TBELLISA(L)STPSILI®AL2YeTYILISTXILISA(I)STPHIL)Y AMPL2220
® SA(G)IRSCALE AMPLA230
IF(PHOFF .NE 0..AND. J oLE. LPH) T = 0.0 AMPL3240
GO TO MER1, (200,220} AMPL3 250
END AMPL3I260
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057360 FORTRAN H

OPTIONS — NAME= MAIN.CPT-52,LINECNT=60 S 12 €20000K,
SOURCE yEBCDTC (NCL IS T ,NODECK oL OADMAP JHNED 1T . 10 KREF

SUBROUTINE CARDS(M,MOCENOWNPS, JCOL.IRPM, & )
CORRBERIE IR XL I KRR S AL RE SR SR R E RS AL SR IRVE S LS LLSE RN DRER IS DD RS
C THIS SUBROUTINE PUNCHES OUT MONE SHAPES  »
CHEPBRBENL R PRV ELR SRR RV L EN IS SECE RN FR SR VE RS SR DS ST BE L SRER A RS ES

COMMON /COMA/Z JWUB, N1, LOT,POUTITLE(19) ,NAME (2),ND(2)

*,CDATE(2) o JHUB1 ,0BOM( 20) 4RCOLL{10),Z €41 )¢ INPUN

COMMON /COMD/ CMAT(5,5),SO™XAT(200,3),1PLN(200,3)+INODE | 200,

1 MM3,MM4 MMS5,CT(41), ST(41), IR LIST,

2 IBS(1C,10,3),IBE(10510,3),7STS(10,3),1STEC10,3)

CARDOOY O
CARDOO20
CARDOO30
CARDOOLO
+NPG  CARDOOS50
CARDOO&O
3, CARDOOTO
CARDOO8O
CARDOOOO

COMNMON /HINGES/ LCHLCHPY L FHLFHP]L JCHOFF FHNFF o FCHyFFH, TPUNCT CARD0100

% JRPMPUN,COLPUN
SoLPHyLPHPL ,PHOFF,FPH

S ,BOMM, TWSI LLDYNS

*,LCTS

% ,80M] ,TWS),OELBOM,DEL TWS

CARDO110
CAPDO120
CARDO130
CARDC140
CARDMO1SD

COMMON /COMT/ FYXtael), FYBI4l)y EYCl&l), YBELL), YC(41)y XIMI(&L1),CAPDO1AO

* XTTi6)), EYR(G]1), EMRB(&1), FMRCI4G1), EMRR (41), EMPRSOI4L),
T, OVPLY,OVLIN,IVLIN
", BLADES,HUBTYD
LOGICAL DET
LOGICAL CONV, AMI, AM?, POUT, CCO2
*,RBTESY
*,L07S
®,LDYNS
69y0VPLT,OVLIN,SVLIN
C QEAL *8 SPSCIFIC'TION FOX 18M; COMMENTED FOR CDC VERSION,
REAL*E CMAT
DIMENSION B(3,4))
2 PUNI{22,3)
3,0(6¢346)
DIMENSION YEN11Cy3¢,30443) ,YENFRQ{3,3,4,3)
c‘m.‘”“"."“"...”...‘“‘..“.’
C MODE LDOOP M=) FOR COLLECLTIVE MODE =

Cc M=2 FOR CYCLIC MODES *
C M=z3 FOR SCISSORS MODES =
CEMRE RSN R IR A SRS S EXN % &% SR AR BRES RSO SS

MOD ENO=MODEN (4}

IF(RCOI LUISTYNELCOLPUN DR, DBOM(18) NF . RPMPUN) GO TO 702
C
(4

DO 2% KK=1,21

K=K K

PUNIKK,1)=B(1,K}

PUN (XK 2)=R{2,X)

PUNIKKs2)=B(3,X)% 12,

25 CONTINUE

00 200 J=2,21
RNEwW= (J-1;"2(21)}/2C.
FRACT=0.0
DO 205 1=2,21
TIFIRNEW.GTZ(T=1) LANDLRNEW,LE,2(1))
1FRACT =IRNEW=Z(TI-1)}/{211)=2{1-1))
IF{FRACT ,EQ,C.0) GO TC 205
PUN(I91)=BIY oI-1) eFRACT®(RI1,.1)=B()1,1~1))
PUN(Jo2)=B(2,1-1)eFRACT*(B(2,1)-B(2,1-1))
PUN{J ¢I)=(BI3,1-1)+FRACT(B(3,1)-B(3,1-1)))#12,

299-092-724 QUAle

€CCO2 CARDOIT7O
CARDO180
CARDO 190
CARDO200C
CARDO210
CARDO220
CARPDO 230
CARDO240
CARDO250
CARDO260C
CARDO270C
CAPDO 280
CARDO29C
CAPDO30C
CARDO310
CARDO320
CARDOR2(
CARDO3LO
CARDO350
CARDOD360O
CARDO2TO
CARDO2RO
CARDO390
CARDOLOO
CARPO4L10
CARDO&20
CARDOLAC
CARDO&LLC
CARDOGSO
CARDC .0
CARDOLTO
CARDOLRD
CARDO&LS0
CAPDOSCO
CARDOSYO
CARDOS20
CARNOE30
CARDNOR&L O
CARDOSSO
CARDOSSHO
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IF(FRACT NE.0.0) GO TO 209 CARDOSTO

205 CONTINUE CARDOSQ0
209 CONTINUE CARDOSOC
200 CONTINUE CARDOGOO
PUN(22,1)xSOMNAT/NP S, M) /DBOM(1IR) CARDOAYO
IFIM . EQ, 1YPUN(22,2)= 1, CARDO0620
IF(MLEQ. 2)PUN(22,2)=2-1, CARDOG30
ITIMEQ. 31PIN(22,2)=0. CARDO 64O
PUN(22,3"=.02 CaARDO6SO
ANGLLH=0,0 CARDOGSD
IFE2(61).FQ.0.0) GO TC 208 CArPDOSTC
IMNG=Z(41) CARDOGBO
ANGLLHE12.%57,38(B{ 2,IHNG*2)-B(2,THNG+1))/7{ ZUTHNG+2)-7(TIHNG+1Y ) CARDOL9O

1 —(BI2,IMNG)=B(2,IHNG=1) I/ tZ(TIHNG) =2 (THNG-1)) CARDOTO0
WRITE(6,72)ANGLLN CARDOT1IO

T3 FORMAT(T3N THE LEAD=LAG ANGLE FOR THIS MODE LSCALFD T0 1 FOOT MAX CARDOT20
1 DISPLACEMENT,IS,F10.5+10H DEGREES) CARDCTI30
208 CONTINUE CARDO740
IFCINPUNLNE.Y) GO TO 7 CARDOTSO
IF(MDDEND.GT.6) GO TO 7 CARDO 760
RBYEST=,FALSE, CARDOT770
IF(ABSEPUN{22,2)=-1.).LE..05) RBTEST=,TRUE, CARDO 7RO

D0 450 KN=1,21 CARNOT90
IFIM.EQ.2.AND,RATEST) PUNIKN,3)=0,0 CARDOROO

450 CONTINUVE CAPDOP1OQ
IFIM,EQ.2.AND,RBTEST) PUN(22,3)=0.0 CARDOB20
IFIRCOLL(IST).EQ.1.) CO TO 7 CARNO RO
108(M=DBOM( 1B) CARDOBLO
ISW=PUNI22,2) CARNORS O

DO 600 KKK=1,21,2 CARDORSO
IFIRCOLLUIIST) NE,COLPUNLOR.DBOMITIR) NF.RPMPUN) GO TO 400 CARDORTO

KKK Pl =XKK+1 CARDOPRO
WRITE(7427) (PUNIKKXKoT)oX=143)y PUNIKKKPL 4 1)el=143)4NAME, CARDOB90
1MODENDO, ISWRCOLL(IST) »IDROM CARDO90O
600 CONTINUVE CARDO910
WRITE (7 +3CO)ANGLLH ) NAME sMODEND ISWoRCOLLIIST) ,1DB0M CARDO920

300 FORMAT{F10.6+50XsA%sA2¢129134F&.0.15) CARDOO30
T02 CONTINUE CARDO940
IF(MODEND.GT.6) RETURN CARDO9S0O

€ SORY CYCLIC DETUNING DATA FOR (8} CARDO960
IFCIBLEQLLLANDLIST.FO.11D(1 yMyMODEND) =SOMNATINP S, M) CARDO970

IF{IB.EQ. L ANDL ISY,EQ.3 D2 oM ,MODEND) =SOMNATINP Sy M) CARMOQRD

IF(IREQL.3.AND ISTLEQL1ID(3 yM o MODEND) =SOMNAT(NPS M) CARDO990
TFELL EQLAANDL IST B0 31D (% JMMODENO ) =SOMNAT (NP S M) CARD1000

C CARD1010
27 FORMATIOFIC .64A0,A2012413,F4.0,15) CARD 020
T CONTINUE CARD1030

c FOLLOWING 34 CARDS ARE COMMENTED TO SAVF CORE SPACFE. CARD1040
C IF MODES TO FIT BHC PROGRAM DYNS ARE DESIRED, REMOVE C°S HERF CAPD1050
C AND ON DIMENSICN STATEMENY FOR YEN AND YENFRQ. CA®RD1060
IFLLDYNS) T TO 460 CARD1OTO

IF (MODEND .GT. &) GO TO 449 CARDI080

D0 427 1S5G=1,10 CAPM 090

DO 437 ICMMP=1,3 CARD] 100
TF{ICOMP ,SQ.3)B(3,ISEGCH2+41)=8(3,15EG#2+41)/57,3 CARD1110
YEN(ISEG41ST,1IB-1COMP JMODENOMI=BIICOMP ,1SEGR201) CARP1120

437 CONTINUE CAPD1130
VENFRQUIST,IBMODENOyM) =SOMNATINPS, M) 36,28/60, CARD1140

292-099-724
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469 IFtm NE. 3) GO TC 450 CARD1150
IFIRCOLL(IST).NE.COLPI'N) GO TO 460 CARD1160
IF(DBOM{IB) NELRPMPUN) GO TO 460 CarDI17C
IF (NPS LNE, IBE(JST,IB,M)IGO TD 460 CARD1180
DO 459 ITYPE=1,3 CARD1190

00 459 IMQLENE]l,4 CARDY 200
WRITE (70465 )NAME CARD1210
WRITE (6,465) NAME CARD1220

465 FORMAT(30X,A4,A2) CARD1230

WRITE (7,464) ({LYENFRQIICOL ,IRPM, IMODEN,ITYPE )y ICOL =1,3), IRPM=],3) CARD1240
WRITE (64467) ({(YENFROQ(ICOL, IRPM,IMODEN. ITYPE)ICOL=1,43),IRPM=],3) CARDLI?50

467 FORMAT (* * 13F6,0) CAl D1260
IYENZITYPE~1 CARD1270
WRTTE (7 9466) IVEN CARN1 280
WRITE (6,466) IVEN CARD1290

&66 FORMAT (15K 1 1 1,18 CARD1200
DO 459 ICOMP=x]1,3 CARD1210
WRYTE (7,663 { T(YENIISEGJCOLyTRPM,1COMP ,IMODEN,ITVPE) CARD1320
1 4ISEG=1,10),ICCL=1,3),1IRPM=1,3) CARD1IA3C
WRITE (64468 LOUIYENIISEG,ICOULs IRPM,,JCOMP ,IMODEN,ITYPE ), CARD1240

*® JSEG=1,10),ICNL=]1,3),IRPM=1,3) CARD1 2350

468 FORMAT (° ¢ 13Fg,3) CARD1360

459 CONTINUE CARD12A7C

60 CONTINUE CARD1 2P0

G646 FORMATH 136.0) CARD13Q0

463 FORMAT( 13F6.3) CARD1400
IF{INPUNGNE. 1) RETURN CARD1410

C PUNCH CYCLIC DETUNING CARDS FCOR C81 CARD1420

883 FORMAT(T7IIO0) CARP1&30
I1DB(M=DBOM(2) CARD144C
1COLL=RCOLL (2} CARD1450
D0 8 IMel,3 CARNLI460
DO & 1J=1,6 CAPDYeTO
DIS,IM,1J)=(RCOLL(3IV-RCOLLIL)I* .5 CARD1480
D6 IMyTII=(D0OMI3'-DE0M(1) )85 CAPD1490
IF(IM.EQ,1Y YSwel CARD1S0C
TF{IM EQ.2Y “Su==~] CARD1IS10
IFCIm EC.™ 5w =0 CARDYS20
IFOIBLEQ. DL IST.FQ 3. ANDMPDEND.EQ.6.ANDM.EQ,.?) CARC1S30
IWRITE(T 428) ( ‘DUTI4IM T ) oT=]36)RCOLLI2) 4DBOMI2) ¢NAME 41, 18SW} CARDP1540

28 FORMATIOFL10.0¢2F%,04A64A2,212) CARD1SS0
8 CONTINUE CARDLIR6C
RETURN CARDYISTC
END CARDYISEC
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0S/7360 FORTRAN M

OPTIONS —~ NAMEx= MAIN,0PT=02,LINECNT=60,5S12F=0000K,
SOURCE ,FRCDIC JNOLIST 4NODECK ¢LOADyMAP JNOEDIT, 1D, XRFF
SUBROUTINE COEF (KT, KAX, DET, IMAX, SQSOM, PP)
CHSNEREER PR BLE XX AR SR A SE KA RERE AR AEAE AR AL AR XAIL AR EBERAR SIS 254298
C THIS SURROUTINS CALCULATES THE DEFLECTION OF EACH STATION
C AS A FUNCTION OF DEFLECTIONS AT THE ROTOR BLADE TIP FOR

MODES IA=KIN TO KAX TA=) FOR COLLECTIVF MODES
1A=2 FOR CYCLIC MODES
TA=3 FOR SCISSORS MODES

IMAX=NC OF FREQUENCIES TO BE CALCULATED
SQSOMIY Y0 IMAX) CONTAINFS SOQUARES OF FREQUENCIES

DET= . TRUE, USED YO FIND MODE SHAPE FOR KNOWN NATURAL FREQ.

DET= . FALSE, USEC TO FIND NATURAL FREQ.-TME DETERMINATES CF
THE PCUNDRY CONDITION MATRICYES ARE CALCULATFD
AND STORED IN PPU1 TO IMAX,KIN TD XAX},
EERRREAR ER AR E LR E S SRR A IR B ER A RS FL BB SR NP R A SE R BEISE LD SRS SS RR B D
COMMON /COMA/ JHUB, N1, LOY,POUTL,ITLE(I9),NAME (2 F,ND(2),NPG
S,COATE(2 ,0HURY ,DBOMI10),RCOLLILD)42(41), INPUN
COMMON /COMB/ (¥, JRCOL, XRCOL(10), JAOM, RBOM(10) ,
® SMZ{41). I8AR(4&D), EVEB(120}),
* EYEC(12C),SR(40) s SCl&O), VMBI4LO), VMC(40), VFR(40Y, VFC(4O},

LR IR BN SR BN R BE IR K BN 3N BN AN NN 4

c
C
c
c
C
C
C
C
C
c
C
C
C
c

CNEFO010
COEF0020
CPEFO020
COEFOMLO
CNEFOO050
CPEFO060
COEFOOTO
COEFOORO
CNEFO090
CCEFO100
COEFO110
COFFO120
COEFO130
COEFD140
COEFO150
COEFO160
COEFD170
COEFO1RO
CNEFO190
COEFO200
COEFQ210
COEFO220
COEFD230

* DFBL&0Y, DFCI&0),y THIGLL1)y THE(4LO)y WT(40D)y, SM{42),1SOM,XOSTM{200)COEFO240

* ¢AZBARRPMA JRPME yRPMC ,COLLALCOLLB,LCOLLC,CHORD
*,RB(41),PClaY)

COMMON /COMD/ CMAT(545) oSOMNAT(200,3),IPLNI200,3),INOLE (200,3),
1 MM3 MML  MME,CT(61), ST(41), IR ,1IS8T7,

2 IBS(10,1043)+18E(10410,3),7STS(10.3),15TF(10,3)

COMMON/HM/ VLXT40Y, VDX{40), VLY(40), VMX({4D), VOX(40), VMYI4LO),
hd D2LX(40) 4DOPDY (40}, 0PLY(40) sDPMXI4O0) 4DPOX E4DY ,DPMYL 4O,
- DELXI40) DFDX(40),DFLY(40) 4 VFLX(40) VDX (40) ,VFLY(40),
* F{41), BOMS, DTX(&1), DTY(41l), SXI4])), SY(41), EMRYLGL)Y,

* EMRY (41}, EMBBW(41)y EMBBO(&1), EMBPOIGL]1), EMPPWIL]), EMPP({4A]L),
* THHC.61), FTXI4L1)y FTY(41), WFL(GL}, WFDI41), FMRPWIGL)

COMMON /COMH/ SPRIP +FLPSPR
%,VSOF ,VMAS LHSCF HMAS (RSOF
1.SOF1

% ,T09S0

1,ANGLE,STR

1,ILOC,TANALF

COMMDN /VINGES/ LCH JLCHPL JLFHLFHPY (CHOFF FHOKF FCH o FFH, TPUNCT
% JRPMPUN,CTLPUN

TG LPHILPHP] (PHOEF ,FPH

®,BOMM ,TWSM ,LNYNS

®,t07S

*,BOMT 4 TWST,DELACOM,DEL TWS

COEFO2S0
COEFD260
COEFO270
COEFO280
CQOEFO290
COEFO300
COEF0210
CREFO0320
CNEFD30
COEFO340
COEFO350
COEF0360
COEFOITO
COEFO3R0
COEFO2VO
COEFQ4IN
CNEFOSLI0
CNEFO420
FNEFDL30
COFFO40
COEFO«SO
COFFO4s0
COEFOLTC

COMMON /COMY/ EYX{al), EYBRI4Ll), EYC(6]1), VBlA1), VC(&L1), XIMTI{4L]) ,COEFOWRO

* XIT(&4}), EYR{4]1), EMRB{&A1l), FMRCI{&LY1), EMRR (&), EMRSQI4Y1Y, CCO2
®,WPLT,OVLIN,LSVLIN
*y BLADES,HLRTYP

CLEFQ490
COEFQ=ROC
COEFOSIN

COMMON /COME/ IR(1205), 2X(205), ZQ(20%). 2L (20%), 2S(20%), 7VI205)COEFO52C

*yZMI205), INI(205), IM(205), 27(205)
LOGICAL TET, (CO2

C REAL *f SPFCIFICATION FOR IBM; COMMENTED FNR (DC VERSION.
REAL®R 78 7S 47X oTIYe2Hs2Ma20Q042L 420,27

s B
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COREFOS530
COEFORLQ
CNEFORSC
COEFOR60
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®y CMAT, DB, DYy DS, DXy DH COFFOS570
DIMENSION SOSCMI1), PP{200G,2) COEFQSR0
CEPERRARE LLRRBERE SRR AL IR SRR RS UA LS SN COEFOS90
C CALCULATE DEFLECTION COEFFICIENTS & COEFO600
CARRBERRB AR ARSI H IR VD R AL AV HE RSN COEFORLQ
DD 220 1I=1,IMAX COEF0620
SOMS=SOSOM(1Y) CCEEQ630

SOMSY =SOMS+BOMS CNEFO6L0

IM{ 1) =SOMSSEMPAWIN]I 2o BOMS*E MBROINT) COFEFO65SC

ZQ( 1) =SOMS*EMBPWIN] )+ BOMSSEMBPOIN]) "CNEFO6A0
IM(4271=2Q(1) COEF0670

70{ 42 )= SOMSSEMPPW IN]) +BCMSSEMPPOIINT ) COEFO6RO

20( B3 )=SOMSY*SMI(N]) COEFQ690

27183 )=SOMSYREMRY {N}) COEFOT00
ZL1124) =SOMSSEMRX (N]) COEF0T10
ID(124)=SOMSY*EMRY (N1 ) COEFOT720

2T 124)=SOMS*EYRIN] )+ ROMS*THHO(NT ) CNEFOT30
ZLE165)=SMIN1)&SOMS COEFOT40
ZTE165)=SAMSREMRX (N]) COEFO750

0O 135 J=1,5 CPEFOT760
IF{CCO2.AND . J.EQ.&) GO TO 135 CCER0T70

M=N1 CNEFOT8C
L1=)%41-40 COFFO790

DO 130 I=2,N1 COEFQROO

L2=11 COEFORIO
Li=Lle} COEFOR20

LEL DY COEFOR30
DBYVFLYIMISZR(L2) SVFLXIM)SZSUIL2)=VYMY M) SZMIL2)-VMX (M) *Z0(1L2) COEFOBLC
S=VLY(MISZLIL?)=VLXIM)*Z2D(L2) COEFRORS0
DS=VELX(MISZRILZ2Y SVFOXIMISZSIL2)=VYMXIM)IZMIL2)=-VQX{M)}37Q(L2) COFEFORGO

BV X(M)SZL(L2)-VOX (M) $2D(L2) CCERQRTO
DY=DFLY (M)ISZB/L2)eDFLXIMISZSIL2)~DPMYI{MISZIM(L2)-DPMX(M)I*2CIL2) COEFORRD
$~DPLY(M)SZL (L2)=DPLXIM)*ID(L2)=-DTVIM)ISZT(L2) CNEFORSO
DXEDOFLX{MISZR{L2)4DFOX{M)SZSIL2)=DPMX(MISZM(L2)-DPAX(M)#70(L2) COEFOS00
S=DPLX (MIS2L (L2)-DrOX(M)®ZDIL2)=DTX (M) T(L2) COEFO9IC
DHEWFLIMISIB(L2)eWFDIM)ISZSIL2)-DTY{MISZL(L2)-DTIX(M)ISZ2DIL2)-WTINM)e COEFOQ20
*2TIL2) COFFN0930
I8IL1)=28{L2)+0D8 COEFO0940
ZSIL1)=2S(L2)+DS CNEFROO%O

TYILY )2V (L 2)+DY COEF0060
2XLLYII=TIX(L2)+DX COEF0970

ZHIL Y )I=2HEL2)+DH COEFO9R0
ZLILYII=ZLLL2) JSOMSE(EMRXIM)SZM(LLI)eSMIM)I®ZY(L])) COEFOS90
ZO(LY1)I=2D(L2 /1 +SOMSYSEMRY (M) BZH (LY Yo SOMSYSSM(MI®ZX (L)) COEF1000

1000 CONTINUE COEF1010
IMELL)=F (M)EDYSFETXIM)BDHOZMIL2) oZBARIM)ISZL (L) COEF1020

S (SOMSSEMBBW (M) +BOMSSEMBBOIN)I®ZRILL) ¢( SOMSSEMRIWIM ) +ROMSSEMBPOIMICOEF103C
*)eZS(LY) COEF1040
ZOULY)IEF{M)ISDXGFTY(M)2DHeZQ(L2) e ZBARIMIRZODIL2) COEFI0E0

B4 {SOMSSEUBPW (M) +ROMSEEMBPNIM) )»2B{L 1Y) COEF1060

B+ (SOMSSEMPPW (M) +BOMSSEMPPO( M) )EZS(LY) CrEF1070
ZTCLYI=FTY(M)SDBAFTY(M)®DSe2ZT(L2) I SOMSREYR (M) +BOMSETHHO (MY IOINILICOFFL10R0
BYoSOMSYSEMRY (M) &I X(L1)eSOMSSEMRX (M) 22 VIL]) COFF109C

C COEF1100
130 CONTINUE COEF11l0
135 CONTINUE COFF1120
CEPABARRE TN XSRS RLAAR P SN AN BE DS CREF1130
* CALCULATE ADOUNDRY DEFLECTIONS ® CUEF1140
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CEFERRRTR AR SR LA XL LRIV ER A2 AR AL S 0B COEF1150
KeN1-41 ' CNEF116"
150 KK=0 COFF1170
DO 220 TA=KINJKAX COEF1180
KKsKK+1 COEF1190
L=K CNEF1200
DO 200 J=lyMmS COEF1210
L=t ebl COEF1220
IF(CCO02Y GO YO 193 CNEF1230
C TORSION COMPONENT BOUNDARY CONDITION COEF1240
CMATIS,, D)z7T(L=LPH)~FPHRI 21 iL=LPH)~ZIT I =L PHP1)) COEF1250
1 ~CRE{ZHIL-LPH)=FPHE{ZH(L-LPH)-ZHIL-LPHP]1}) CDEF1260
GO YO 197 CPEF1270
193 1F(J.EQ.4) L=Les] COEF1280
197 CONTVINUE COEF1290
60 TO (400,500,600),1A COEF1200
400 CONTINUE COEF1210
C BOUNDARY CONDITIONS FOR COLLECTIVE MODES CPEF1220
CMATI1,J) = ZLIL) =2YIL) #({VSOF +SOMS *VYMAS) COEF1330
CMAT(24J) = ZX(L) CPEF1AaC
CMAT(3,0) = 28(L) COEF1350
CMAT(4,J) = Z0(L) =2SHML) * TORSO ** ,Eé COEF1260
GC T0 200 COEF12T0
500 CONTINUE CNEF1380
C BOUNDARY CONDITIONS FOR CYCLIC MODES COEF1290
CMAT(1,J) = ZVY(L)} COEF1400
CMAT(2,J) = 2D(L) = ZXIL) *(HSOF +SOMS eHMAS) COEF1410
CMAT(3,J) = ZM(L) - 2B{L) *RSOF CNEF1420
CMAT (4, J) = 2S(L) CPEF1430
Ge TO 200 COEFl1440
600 CONTINUE COEF1450
CMAT(1,4! = ZVIL) COFFlanl
CMATI 2,9) = ZX(L) COEF14T70
CMAT{3.5s = ZB!L) COEF1480
CMATl4, . ) = ZSIL) CPEF1490
IFICHOT FLEQ,0.0) GO TO 300 COEF1500
CMATEZ y DIEZXIL-LCMH) —FCHS{ZX (L-LCH)I=ZX (L ~LCHPL)) COeFISIC
CMAT 4o J)=ZQIL-LCH)=FCHO(Z0(L-LCH)I=2Q(L~LCHPL}) COFF1520
1 = SOFT*(ISIL-LCHI=FCH(ZSIL-LCH)=ZS(L=LCHP])) ) COEF1530
2SILCHI=0.0 CCEF1 640
300 CONTINUE COEF1550
IF(FHOFF,.FQ.0.0) GO TO 205 COEF1560
CMATI 1o J)=2Y{L~-LFH) =FFHS{Z2Y (L-LFH)=2V(L=-LFHP])) COEF1€T70
CMATUI3,J)=ZM(L~LFR)=FEHB(IM{L=LFH)=IM(L~LFHP]1)) COEFL1SA0
1=-RSOF ®{IB(L—AFH)~FFH*(7BIL-LFH)=2B{L~LFHP1)) COEF1590
305 CONTINUE COFF1400
200 CONTINUE CPEF1IALO
IF(DEY) REY URN COFF1A20
220 CALL INVDETIPP(II KK)) COEF1630
RETURN CNEF1AL"
END COEFIASO

A08 B

"n'!nslilgss \
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057360 FORTRAN H

OPTIONS = NAME= MAIN,OPT=z02,LINECNT=60,5S12€=0000K,
SOURCE +ERCD IC +NOL IST NODECK ¢y LOAD¢MAP JNNEDTT, 1Dy XREF
SUBROUTINE INPTITYCF,FIRST)
CEEBARERS IR ARAISR AR ARAN AT ERFE VL AXRESEES R EL SR RS RAB B USSR R NS

c THIS SUBPOUTINE READS AND PRINTS OUT INPUT DATA *
CRREBRI A PR RASIIL S LR AARE S AR AP AR AP SR ARG ER AR ARSI OB ES SRS HABSS
COMMON /COMA/ JHUB, N1, LOT,POUT.ITLEL19)4NAME(2)9ND(2)4NPG

2,COATE(2),JHUB] ,DBCME10)4,RCOLL(10),2(41) INPUN

COMMON /COMB,/ CK, IRCOL, XRCOL(10), 1BOM, RBOM(10} ,

* SMZ7(41), ZBAR(40), EYER(120),

* EYEC(120),5B(40), SCl40), VMB{4O), VMC(4O0), VFB(4O), VFC(4O),

INPTOO10
INPT0020
INPTO0030
INPY0040
INPTO050
INPTO0060
INPTO070
INPTOOB0
INPTO090

* DFR(40), DFC(40), TH(41), THE{4LD), WT(40), SMI42),I1STM XQSHM(200)INPTO100

SyAZBARRPMA GRPMB RPMC 4COLLALCOLLB COLLC ,CHORD
#,RB(41),RCIL])

COMMON /BIRD/ DUMMY (63) 4M(6),

1 WTIPLI21) ,FIB(20),F1C(20)4GA(20),G1(20),

* THD(21)

COMMON /COMC/ NLTER(T)OFFSET

COMMON /COMF/ SOMM, TWIST, DIA, SOMI, DELSOM

COMMON /COMH/ SPRTP oFLPSPR
B,VSOF JVMAS LHSNF LHMAS LRSOF
1,SOFY
*,TORSO
1+ ANGLE,STR

1+JLOC yTANALF

COMMON /HINGES/ LCH L CHPL JLFHLFHPY (CHOFF,FHNFF 4 FCH, FFHy TPUNCT
* RPMPUN,COLPUN

S LPHy LPUPL ,PHOFF L FPN

#,BOMM , TWSM ,LDYNS

3,L0TS

® ,BOMI ,TWST,DF B0 DELTWS

COMMON /COMJ/ HSOFT JHMASS VSOFT 4VMASS RSOFT

1,SPRLG

INPTO110
INPT0120
INPTO130
INPT0140
INPTO150
INPTO160
INPT0170
INPTO1RD
INPTO190
INPT0200
1%eY0210
INPTO220
INPT0230Q
INPT0240
INPTO0250
INP Y0260
INPT0270
INPTO280
INPTO290
INPT0300
INPTOA1C

COMMON /COMT/ EVYXI(41)s EYBIL]I), EYClLl},y YBIGLY), YCU4Y), XIMILG1),INPTO20

* XIT(41), EYR(GY), FMRB(41), EMRCI&LY), EMRR(41), EMRSQl41), CCO?
$,OVPLT,OVLIN,LSVLIN
*, BLADE S,HUBTYP

LOGICAL LTwWS, LZBARy, LEIB, LEIC, LGA, LGAMBR, LGI, LGAMC,
$FIRSY, LOY, POUT, LEVR, LEYC, LGAM, (CCD2

S, WPLT,OVLIN,SVLUIN

*,S0UTH

*,LOYNS
*,1L07S

DIMENSION W{21),RHOIXA(2]) RHOIYYI(21)

DATA IASK,,IPLS/ "%, 040/

L1eIYM/ 0/

*,SOUTH/ FALSEL/

DATA NDECK/®DECK'/y, NNAME/SNAMES/, NPLOT/°PLOT®/, NMODE/®* MODE*/
. JNPUNCH/'PUNC?®/, NTOR/'TORS®*/. NTWIST/'TWISY/

% ,NDYNS/'DYNS ¢/

®yNALLMD/ YALLMY/

INP Y0230
INPT0340
INPTOI3S0D
168PT0360
INPT0270
INPTO 3RO
INPTO200
INP TOLOC
INP1041 0
INPYOL2C
INPY0430
INPTOLLO
INPT0L50
INPTO460
INPTOLTO
INPTO4BO
INP Y0490

NAMEL IST ZINPUT/ SOMI, SOMM, DELSCM, BOMI, BOMM, DELBOM, R, JHURINPTOSO0

®, Ny LTNS, TWSY, TWSw, DELTWS, TWIST, THWD,

* WTPLyZBAR,FIBWEIC +GAyEYEBLEYEC,GTSBySCRR,RC
¢, CCO2,0VPLT,,OVLIN,SVLIN

%,SPRIP »FLPSPR

%, TORSO

B VSOF T, VMASS JHSOF T MM ASS JRSOFT

299-099-724

INPTOS10
INPTO520
INP TH830
INPTOE!

INPYOS D
INPTCSHO
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Canss

C REA
Chanx

% JCMOFF FHOF ¢
1eSPRLG,CYCLE +AZBAR, BLADES
S JPHOFF

2sRPMA LRPMB,RPMC ,COLLA,,COLLB ,COLLE
140K +ANGLE,STR
*4PSQR yPLAST,DP

1HUBTYP

1+ITLE JNAME
*®y,2

CONTINUE

OVPLT=.FALSE,
OVLIN=_FALSE,

SVLIN = FALSE,

L2BAR=, FALSE.

LEIB =,FALSE,

LEIC =,FALSFE,

LGA =,FALSF,

LOTS= FALSE,

LGAMB =, TRU® ,

LGAMC=, TRUE,

LEYR =,FALSF.

LEYC =.FALSE,

LGl =,FALSE,
SESERE TR LR R &

N =20

1(61)=0.0

D TITLE CARD »
SEXR RS RS RGO B K Y

IF{ LOT.AND.SOUTH) GO YO SO0
SOUTHE, TRUE .

10 READIS5,901,END=T20)IM

901

965

Conne

C REA
Conne

299~

FORMAT(AGOX AL 65X o Al ¢ XN g AL 9B XN oAG o6y AL )
K= IWYM

LOT = ,FALSE.,

POUTY = FALSE.

INPUIN = O

cCo2 = ,TRUE.

I TWS = ,FALSE.

LOYNS= TRUE.

DO 965 I=1,6

TE{MIT)  EQ.NDECK )K= TASK
IFIM{T).EQC NNAMEY X IPLS
IF(MII) . EQC.NMODE) POUT =, TRUE ,
IFIMIT)EQNALLMDILOTS =, TRUE,
IFIMUT) LEQ.NPLOTILD T TRUF,
TEUM(T) LEC NPUNCHIINPUNE]
IFIMIT) EQ.NTORICCO2= ,FALSE,
IFEMIT)EQ.NTWIST )L TWwS=a ,TRUE,
IF{MUTY . EQNDYNSILDOVYNS= FALSE.
CONTINUE

IF(K.EQ.IJYM) GO TO 320

NPG =0

IFIXKL.EQ.TASK) GO TO 20

IF IX NE, (PLS) GO 7D 10

SEFE P PR RERA S INS SN AL AN A S BN AN

D CHANGES TO PREVIOUS CASE ﬁ
SENE LA SRR IRE S FRERL KB SERE IR N Gﬁ
TMIST = TWSAVE wgb&

099-724

INPTOSTO
INPTOS80
INPT0S90
INPYOS00
INPTO&10
INPT0620
INPTO630
INPTOALD
INPYO0650
INPTO660
INPTO&70
INPTOLRO
INPY0690
INPTOTOC
INPTOTLO
INPYOT720
INPTOTAC
INPYOT740
INPYO TS0
INPTOT60
INPTOTYO
INPTOTRO
INPTOTRO
IN' “OR00
INPTYORYIO
INPTOR20
INPTOSYC
INPYORS D
INPTORS O
INPTORSLO
INPT0R70
INPTORRQ
INPTORGO
INPTOOO0 D
INPT0O10
INP Y0920
INPT0930
INPTO94O
INPTOOSN
INPTOOH 0
INPTY0O70
INPTOORO
INP YOG 0
INPT1000
INPTI010
INPT102C
INPTI O30
INP Y1040
INPTIOSO
INPT1060
INOTLOT0
INPYIOR0
INPTI OO0
INPT1 1IN0
INPT1110
INPTY 120
INPT1130
INP Y1140
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500

Ceonn

C REA
Cxren

20
902

600

2

4«00
502

299~

REAL 'S¢ INPUT)?
TF{OVLIN) &OMIzAMAX1(1,,80M1)
L0 YO 502
SEY UP FOR UNCOUPLED MODES FOR FAN PLOT
8OMI=1
DELEOM=RPMA
SUTH=, FALSE .,
SVLIN= ,TRUE |
TwS 1=1,
THsM=],
TWSAVE = TWIST
TWIST=0,
OVPLTs,TRUE .
OVL IN=, TRUF,
SOM1Is .2
DEL. SOM=0,05¢BuA
G0 YO 50
T 1 Y TTTTYY Y
D IN NEW CALE »
LSS0 2RBA S UB S BN
READIS,902INAME L ITLE(]),T=1,10)
FORMAT( X gAl gA2 420X 41044)

(FOINPUNLEQ.JIWRITE (7 4600 INAME,, (ITLE(T) ,1=1,10)

FORMATIIOX, A4,A299%X ,10A4)

READI%5,904) CYCLE,TORSO,VMASS sHMASS yVSOFT (HSOFT RSOFT

SPRIP = MSOFY
FLPSPR = RSCET
JHUB = IFIX(CYCLE)

READ (5S4 2) AZBARRPMA JRPMBRPMC yCOLLALLOLLBLOLLC,TWIST,

* BLANESCHORDGPSQOR ,DPPLAST,HURTYP
% JCHOFE ,FHOFF

1,SPRLG
34PHOFF, ANGLF 4STR

TWSAVE=TWIST

FOPMAY (14E5,0)

DO 400 I=11,1°

ITLE(I)=YpSX

BOMI = RPMA

BOMM = RPMC

TFIRPMC ,EQ. 0.,0) BMM = RP 4B
IF(RPMA ,£Q. 0,0) ROMM = RPMA
DFLBOM = 100.

T£( (BOMM-BOMT) .NE. 9.0) NELBOM = (ROMM ARNMT)/2,

TWST : COLLA
Twss = COLLC
TFICOLLC .EQ. N.0) TWSM = COLLS
TFLCOLLE EQ. Va0) TWSM = COLLA
DELY . = 10,

IF 0 T H=TUST) NEF, 0.0) DELTWS = (TWSM-TWSI /2.

I%:P 0 EQ,0,0'PSQR=,}

£y 2 T OR sRADMY

SOMM = ~* AST =BOMM

DEL IOM . DPp =BOMI

IFESOMHLLE,.0.0) SOMME10,8B0MM
IF(DELSOM.LE ,0.0) DELSOM= ,25080MM
IF(K.EQ.IPLS) GO TO %0
JHUB=Ma XO (L IHLUB, 0)

099~724

AINPT1150
INPT1160
INPT1170
INPT1180
INOT1190
INPT1 200
INDTI21O
INPT) 220
INDPT) 230
INPT1 240
INPTYI 2SO
INPTY 260
INPT1270
INPT]2R0
INPTY 200
INPTY 300
INPTI2)1C
IN?7122¢C
INPT1230
INPTY240
INPTYI 3RO
INPTY 260
INPTIAT0
INPTY 2RO
INPT12G0
INPT1400
INP Y1410
INPTI 420
INPTYL30
INPT1440
INPT1450
INP T 460
INPYILT0
INPT® 4RO
INPT1490
INPT]IS00
IN (1510
INPT] 820
INPYLRAG
INPT1540
INPT]SR0
INPT16%0
INPT1ET0
INPT1 8RO
INPTY 890
INPTL600
INPTYISIC
INPTIA20
INPT1630
INPT] 640
TNPT1650
INPII6ED
INPT1670
INPY1&RD
WNPT1690
INPTYITOO
NPTYIT10
INPTT1 720

SR
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CALL DATE(ND) INPT1 730
Ni=Nel INPT1740
JHyel=JHUB <1 INPT1T750
TF{AZBAR.GT,0.0) GO TO 145 INPT1760
211 )=0.0 INPTYIT7T0
REAT(5,904)(7(1) 122,21} INPT1I 700
R=0 .0 INPT1 790
D0 147 1=1,20 INPT1800
ZBARIT)I=Z2(1+1)-2(1) INPTIR1O
RzR+ 28AR(1I) INPTIR20

c INPT1I P30

147 CONTINUE INPT]R40

145 CONTINUE INPTIRSO
READ(S5,904) DUMMY INPTIOTO

602 FORMAT(TF10.4) INPT1E80
READ (5,901) DUM INPT] 890

904 FORMAT{T7F10.0) INPT1 900
FLPINT=0,0 INPT1010
TOTMAS=0,0 INPT1620
2(1)=0.0 INPTY930

00 960 ISEG=1,20 INPT1940
WHTPLUISEG)I=DUMMY ( ISEGe42) INPT1950
EIB{ISEG)=DUMMY (ISEGe1)210%0§ INPT1960

EJC (ISEG)=DUMMY( ISEG*22)310%%p INPT1970
GAUISEG)>1,%10e25 INPT1980
T=1SEG INPT1990
IF(AZBAR.NE.0.0)7 (11 )=2(1)eA2BAR INPY2000
TOTMAS=TOTMASHNTPLIT) INPT2010
FLPINT=FLPINTOWTPLII)S*(R2(2%]1-]1)/40,)9%2 INPT2020

960 CONTINUE INPT2030
WTPL (21 )=DUMMY (63) INPT2040
TOTMAS=TCTMAS*R /20, ¢ WTIPLI2]1) INPT2050
FLPINT=FLPINTOWTPL{ 2] )*R*R INPT2060
FLPINT=FLPINT/(32.22144,) INPT2070

c INPT2080
c INPT2090
TIPWT=WTPL(21) INPT2100

C INPT2110C
IFCLTWS) READIS5,904) (THDI{I),I=1,N1) INPT2120
IFICCO02Y GO TO &5 INPT2130
READ (5,904) DUM oCK INPT2140
READ{S,904) DUMMY INPT2150

D0 92 1IS€Gel,20 INPT2160
EYEB( ISEG)Y=DUMMY{ ISEG) INPT2170
EVEC(ISEG)=DUMMY{ ISEG+21) INPT2180
GI(ISEG )=DUMMY (I SEG+42)910%8¢ INPT2190

962 CONTINUE IN®T2200
READI5,904) (SB(I)y I=1,N) INPT2210
READ(5,904) (SC(X), T=1,N} INPT2220
READUI5,904) (REB(I)41=1,4N1) INPT2230
READ(S5,904) (RCUI) sX=1¢N1) INPT2240

DO 386 I=1,20 INPT2250
OUMMY (1) =EYEB(T) INPT2260
DUMMY (1421 ) =EVEC(]) +WTPLITISRC(T)*22/386 .4 INPT2270

386 CONTINUE INPT2280
DUMMY (21)=20,0 INPT2 290
DUMMY (42)=~1 ,0 INPY2200
CRESR NS AR B AR SRR K R AAR A AR SR VNSNS ER WS R % INPY2310

C- »
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C CALCULATE PARAMETERS FOR PRINT QUT #
CHMBERRAE AR AR E BB AER $F 24 SR RE LSRRV RER

50
43S

40
55

IF{ .NOT.CCO2) GO TO 55
DO &0 I=1,N1

S8i1 =0,

SC{I)=0.

RB(1}=0,

RC{1)=0,

EVEBI(1I)=0.

EVEC(IN=0.

WTi(1) =0,

EVYX(I)=0,

EYXiN1)=0.

JHUB1 =0MUB+ )
IFUINPUNCNE.]1) GO YO 57
IFLAZBAR.EQ.0.0) WRITEL6,202)

INPT2320
INPT2330
INPT12240
INPT22350
INPT2360
INPT2370
INPT23R0
1NP Y2390
1INPT2400
INPT2410
INPY2420
INPT2430
INPT2440
INPT2450
INPT2460
INPT2470

202 FORMATUIH ,SEWTHE INPUT MASS AND INERTIA DATA FOR UNEQUAL SEGMENT INPT2480

206

205

210
7

a

ILENGTH//41HHAVE BEEN RFCAST BEFORE BEING PUNCHED OUT) INPT249C
WYT=0,0 INPT2500
D0 205 1=1,20 INPT2510
Wil )=0,0 INPT2=20
RHOIXX{ 1)=0.0 INPT2530
RHOIYY(1)=0,.0 INPT2R40
XI=(I-11%R/20, INPT2550
XIP1=1*R/20. INPT2560
FRAC=0,0 INPT2570
0T 206 J=1,20 INPT25R0
YJ=71J} INPT2590
YIP1=2(J+1) INPT2600
IF{XI.GT.YIP1,0R.XIP1.LE.YJ) GO VO 206 INPT2610
TFUXT L FYIPLAND Y IP L. LEXIPILAND.YILLELXT) FRACEYPI=X] INPT2620
IF(XTLELYIPIGAND JYIP L1 LE X IPL.AND o XY JLE Y AND (VI LEXIPY) INPT2430

1 FRACEYJ)P1-Y) INPY2640
IFEYILEXIPL1ANDXIPY . LELYIPL) FRACEXTIPL-YY INPTY2650
TFIVILEXT ANDXIP Y LE.YJP1) FRACEXIP1-X] INPT2660
WEX I=Wl T)eNTPL L) *FRAC INPT2670
RHOIXX(I)=RHOIXXC¢IY+EYER{J)SFRAC INPT268D
RHO IYV{ 1 )=RHOIYY( I} +EYECLIISFRACHWITISRCI 1) *82/3B6,.4 INPT2690
CONTINUE INPT270C
W )=W(T)*20,./R INPT2710
PHOTYY(1)=RHOIVY(I)*20,/R INPT2720
RHO IXX( 1 )=RHOIAX( 1) 220, /R INPT2730
WYT=WTTeN(1) INPT2T740
CONTINUE INPT2750
W(21)=TIPWY INPT2760
NTT=WTT*R/20. W21 INPT2TIO

RHOI XX (21)=0,0 INPT2700
RHOTYY (21)=0,0 INPT2790
WRITE(T74,210)(W(T),T=1,21) INPT2000
WRITE (T7,210)Y{RHOIXX(T),1=1,21) INPT2010
WRITE (7,210)(RHOIVY{1),1=2),21) INPT2020
FORMAT(7F10,.5) INPT2830
CONT I NUE INPT2R40
CALL STARTITOTMAS oFLPINT, TIPWT 4Ry LTHS ,FIRST) INPT2850
RETUP} INPT2R60
CALL PLTVINME INPT2870
CALL PLOT(0. 90.¢999) INPT2880
TvCE = 1,0 INPT2RO0
RETURN INPT2900
ENC INPT2910

299~-099-724

96




BELL
HELICOPTER Ccommany

e or denclnnee of data on By page 1y
Mgt B the pestoun tum o the tithe g

087360 FORTRAN H

OPTIONS — NAME= MAIN,OPT202,LINECNT260,512€=0000K,

SOURCE ¢EBCDIC +NOLIST NODECK s LOAD ¢ MAP (NOED1 T, IDy XREF

SUBROUTINE INVDET(Q) INVDOQ10
€ THIS SUBROUTINE INVERTS AND FINDS THE DEVERMINANT OF A SQUARE MATRIX INVD0O20
C STIFF INPUT MATRIX—INVERSE UPON RETURN INVPOO30
c N ORDER OF STIFF (N BY N) INVDO 040
C LY DETERMINANT UPON RFTURN INVO0O050
C OEY «FALSE «==INVERT STIFF AND FIND ¢ INVDO0060
C «TRUE.~—=FIND P ONLY (STIFF IS DESTROYED) INVDO0070
Cc NS2 SIZE OF ARRAY STIFF IN THE CALLING PROGRAM (NSZ 8Y NSINVDOOBO
c IGODFED RETURNS O FOR NO ERROR CONDITION, 1 IF OVERFLOW OR INVDO090
Cc DIVIDE CHECK OCCURS, AND 2 IF MATRIX IS SINGULAR INVDC100
Cc CHECK OCCURED. (NOY USED IF DEV=.TRUE.) INVDO110

COMMON /COMD/ CMAT(S5¢5) o SOMNATI20053) oI PLN{ 200,3) o INODE(20043), INVDO120

1 MM MMLMME,CTI41), ST(GL)y 1B LIST, INVDO130
2 I8S€10410+3)4185(20+10+3)9ISTSU1043),1STE(10,3) INVDO160

COMMON /COM1/ DET,MSZ, IGCOFD 4 SOM, QVRG INVDOL15SO

LOGICAL DEY INVDO160

INTEGER*2 NDEX INVDO1TO
C REAL *8 SPECIFICATION FOR IBM; COMMENTED FOR CDC VERSION. INVDO1RO

REALSE8 BIGA, HOLD, SYIFF,P,CMAT INVDO19C

DIMENSION NDEX(SO) INVDO0200

DIMENSION STIFF(5,5) INVDO21C

EQUIVALFNCE (MS2, N} » (CMAT(1,1) o STIFF{1,1) ) INVD0220

DATA NS2/5/ INVDO230

L=l INVD0240

1GOOFD =0 INMVDO250

P=1.00 INVDO26C
c SEARCH FOR LARGEST ELEMENT INVDO27C

DO 80 K=1,N INVDO 280

IFIDET) =K INVDO 290

IFIK.EQ.N) GO TO 45 INVDO300

BIGA=0,D0 INVDO310

DO 20 J=K,N INVD02320

D0 20 J=K,N INVDO330

HOLD = DABS(STIFF(I.J)} INVNO260

IF{BIGA.GE.HOLD) GO YO 20 INVDOASO

BIGA = HOLD INVDO360

IROW =1 INVO03T70

JCoL =) INVDO320

20 CONTINUE INVDOO200
c INTERCHANGE ROWS INVD0400
NDEX(K) = JCOL ® NSZ - NSZ e JROW INVDO610

IF(TROWL.LE.X) GO TO 35 INVDO04620

DO 30 I=L,N INVDO430

HOLD ==STIFF(K,1) INVDO«40

STIFFIK,1) = STIFF{IROW,1) INVDO4S50

30 STIFF(IROW, 1) = HOLD INVD0460
c INTFRCHANGE COLUMNS INVDO4T0
35 IFIJCOL.LE.X) GO YO 45 INVDO4EO

D0 40 J=L,N INVDC490

MOLD = ~STIFF(J.K) INVDOS00

STIFR(JK? = STIFFIJyJCOL) INVDOS10

40 STIFF(J,JC0OL) = HOLD INVDOE20
c DIVIDE COLUMN BY MINUS PIVOY INVDOSIO
45 BIGA ==STIFF (K,K) INVDO 540

IFIBIGA.EQ.0.00) GC TO 160 INVDOSS0

DO 55 1C=L,N INVDOS60
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5S IF(IC NE LK) STIFFETIC,K) = STIFFIICX)/BIGA INVDOS5T0
Lo REDUCE MATRIX INVDOSRO
00 65 I=LoN INVDOS90
IFI1.E0.K ) GO TO 65 INVDO60C

DO 60 J=1,N INVDOS1O

60 IF(INEK) STIFF{I,J) = STIFF(TKISSTIFF(KoJIeSTIFFI14J) INVD0620
65 CONTINUE INVN0630
IF{DET) GO TO 77 INVD0 640

c DIVIDE ROW 8Y PIVOT INVD0650
00 75 JR=14N INVDO660

75 IFLIRNELK ) STIFFIK,JR) = STIFF{KeJRI/STIFFIK,K) INVDOSTO
c REPLACE PIVCT BY RECIPROCAL INVDO6RO
7 PP ESTIFFIN «K) INVDO690
Q=P INVDO700
IF{DEV.AND K .EQ.NY RETURN INVDO 710

80 STIFFIKWK) = 1.00/STIFF(K,K) INVDO0T20
c FINAL ROW AND COLUMN INTERCHANGE INVDO730
K=N INVDOT740

100 K=K~] INVDOT750
IFIK.LEL.O) GC TO 150 INVDO 760

J = { NDEX(K) = 1) / NSZ INVROT70

JROW = NDEXI(K) -~ J * NS2 INVDOT720
IF{IROW.LELK) GO TD 120 INVDCT90

DO 130 I=1,N INVDO 800

HOLD = STIFF(I,K) INVDOR1O
STIFF(I.K) = =STIFF(1,IRON) INVDOR20

130 STIFF({I,IROW) = HOLD INVDOR30
120 JCOL =Je¢] INVDPORLO
JFIJCOL LLE.X) GO TO 100 INVEORS O

DO 110 J=1,N INVDOB6O

HOLD= STIFF(K,J) INVDORTO
STIFFIK,J) = =STIFFLYCOL,J) INVDORRO

110 SYIFF(JCOL,J) = MOLD INVDO890
GO TO 100 INVDOQ0O

150 CONTINUE INVDO91 O
RETURN INVDOO20

160 CONTINUE INVDOO20
Q= 0,0 INVDO G40
RETURN INVDO9SO

END INVDO96 0
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0S/7360 FORTRAN H

OPTIONS =~ NAME= MAIN,OPT=02,LINECNT=260,S12E=0000K,
SOURCEZEBCO IC JNOLIST NODECK yLOADyMAP JNOEDI T, 1D XREF

SUBROUTINE ITER(IM, SOML ,SOMS, P4 ,PS)
CRIE BB LR AR IR X REE R SER BB Y% SR VSR AR RS BARB B S AL VSR ESR LRSS KBS
C T4IS SUBROUTINE ITERATES TO THE NATURAL FREOUENCY

TOYOVOOO

(o]

IM=MODE USED AS ARGUMENT IN CALL TO COEF
SOM4 AND SOMS= SQUARES OF FREQUENCIES THAT
BRACKET NATURAL FREQUENCY
P4 AND PS= DETERMINANTS OF ROUNDARY CCNDITION
MATRICIES ASSOCIATED WITH SOM4 AND
SOMS

L 2 3K 3N N

CESERSEVE SR AL R LR RSN RE LR AR RS RSB RA SR FE B S SNV PR AL LS RSB PR
COMMON /COM1/ DET,MSZ, IGNOFD , SOM, QVRG
LOGICAL XF,QVRG
DIMENSION St1), Pl1,1)

QVRG= . TRUE,
XF=P4 L T,0.
Pl=ABS(P&L)
P2==-ABS(PS)
SOM 1=SOM&
SOM2=S0M5
Sl )= .53 (SCMLeSOM2)
ICOUNT=0
350 CALL COEFIIM,IM, . FALSE,.41,8,P)
IFtPL1,1).€0.0.) GO TD 380
IFIXF) Pll1,1)==P(1,1)
SOMTP=S (1)
IFIPL1,1).LT.P1) GO YO 40
35 Sl )= 52 (SOMTPeSOM2)
GO TO 30
40 IFIPL1,1).GT.P2) GO TO 50
&5 S(L)I=.5%(SOM1+SOMTP)
G0 YO 30
50 OP=ABSIP1/P2)
IFIDP LTV . ES.ANDDP,GT,1.,E-5) GO TO 60
IFEP{1,1).GT7,0.) GO YO 35
GO TO 45
60 X1=SOM2-SOM1
X2=(S (1 )~S0OM1)/X1
X4=P{1,1)-P1
XS=X2%(P2-P1)=X4
IFIABSIXS).GT.0.001=ABSIX4)) GO TO 10
X2=P1/(P1=P2)
G0 YO 20
10 X3sX2%{X2~1.)/XS
Da=PleX3
Ca,58( +P20x3e1,)
ExSORT({*C-D)
X2=C~E
IFIX2.LT.0.) X2=Ce€
20 St1)=SOMleX2eX]
30 JCOUNT=ICNUNT)
IF(ABSU(SI1)-SOMTP) /SOMTP)ILE,..002 ) GO YO 3RO
IF{ ICOUNT . GT,20) GN TO 370
I£(SOMTP,LTY.SI1)) GO TO 360
SOM 2= SOMTP
P2=P(1,1)
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1TERO010
1TER0020
1TEROO30
ITEROOLO
ITERQO50
YTEROD060
ITEROOTO
* 1TEROOBO
I1TEROO90
I1TERO100
1TERO110
ITERO120
ITERO120
ITERD140
ITERO1SO
1TERO0160
ITEROL1TC
ITERO1RO
1TEPO190
ITERD0200
ITERO210
ITERD220
ITERO230
1TER0240
1TFP0O250
ITERD 260
ITERO270
ITERO2RC
ITERDO290
1TEPO200
ITERDA10
ITEROA2C
1TERO330
ITERDALO
ITERD3S0
1TERDO260
ITEPO3TO
ITERO3RC
1VERDA90
ITEROLOO
ITERO410
1TERD420
ITERO430
1TEROLLOD
ITEPO&LSD
ITEROGLHD
1TFPO4T0
TTERO4BT
ITEROGQO
TTEROS00
ITERDOSIO
1TERDS520
ITERPOR3C
ITEROSALO
ITEROSSO
1TEROS60
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G0 T0O 350 ITEROSTO
360 SOM1=SOMTP 1TEROSAC
P1=2Pl1,1) ITERDOS9O
G0 70 350 ITEROADO
370 WRITE(6,901) SDOM1,SOM2,SOMTP, P} e P2, P(1,1) 1TERO610
901 FORMAT ( 20M CONVERGENCE FAJLURF (13X ,1H1,520X,1H2420X,1H3 / 1TERO0620
1 T21e 3HSOM , 2E20.8 /7 T22,1HP , 3E20.8 ) 17ER0630
QVRG=,FALSE. ITERO6LO
380 SOM=S(1} ITEROGS50
RETURN ITEROLH0
END 1TEPO670
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0S/360 FORTRAN m

OPTIONS =~ NAME= MAIN ,OPT=02,LINECNT=60,512E=0000K,
SOURCE4EBCD 1C JNOLISToNODECK 3 LOADMAPJNDEDI T, 1Dy XREF

SUBROUTINE MDPLOT(B oK o IMODE JKEND+ FyRPM) MpPLOOL1O
DIMENSION X{63) oV I(63) 4BU3,1),TITLF{6) ,WORDS(3,3) MOPLOO20
DATA X /3%0.00,3%0,06,3%0,12,3%0,18,3%0.24, MDFLOO30
s 3%0.3093%0.36 ¢3%0.42¢3%0,48,43%0,54, MDPLO04LO
$ 350.60¢320,6631120,72,3%0.78,320,.84, NDPLOOSO
s 320.9043%0,96 ¢3%1,02,3%]1,08,3%1.14,3%1.,20 / MDPLO0GO
DATA N /63/.NR/3/,1ISCALE/Y/ MDPLOO70
OATA TITLE /° e J/RPL,EY  V,3m0 */ MDPLOORO
* WORDS /'COLL ®oPECTI®,*VE 9,%CVYCL®,*IC *,° %y MO PLO090
- *SCIS*, 'SOR *,* e/ MOPLOT0O
00 100 I=1,21 woPLOL10
IT = 3} MOPLOL120
Yi{I1V=2) = -R8(1,1) MDPLO 130
Y{IT-1) = ~8(2,1) “MNPLO 140
Y(17) = ~B{3,1'/10. MDPLO1SO
100 CONTINUE MDPLO1&O
OMEGA = F/RPM MDPLO170
CALL CORF (A.s) MDPLOBO
WRITE (64+3) OMEGA MDPLO190
3 FORMAT (F&,2) MDPLO200
TITLE(L) = A MOPLO210O
DO 200 J=1,3 MDPLO220
TITLE{(Je3) = WORDS(J,IMODE) MOPLO230
200 CONTINUE MOPLO260
KB = MOD(K,4) MDPLO 250
IF(KB .EQ. O) K8 = ¢ MOPLO260
IPRNT = O MNePLO270
IFI(KB LEQ. 4 .OR, K .EQ. KEND} IPRNT = 1 MpPLO280
CALL XYPLOT(YoXoNoNRyISCALE KB IPRNT,TITLE) MNP L0290
RETURN MpPLO200
END MpDPLO310O
ORIGINAL PAGE IS
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087360 FORTRAN H

OPTIONS =~ NAME= MAIN,0PT=02,LINECNT=60,S12F=0000K,
SOURCE yEBCD IC yNOLISToNODECK ¢ LOAD¢MAPNDEDIT 1INy XREF

SUBROUTINE MINMAX (X XMAX oXMINGNoPRANG,PRINCHJoK ) MNMX0010
DIMENSION X(1 ) MNMX0020
XMAX = %(1) MNMX0030
XMIN = X{1) MNMX0060
DO 100 I=22,N MNMX0050
TFEXMAX=X(1) 13,444 MNMX0060

3 XMAX = X(I) MNMY00TO
G0 TO 100 MNMXO 080

4 IF(XMIN=X(1))100,100,5 MNMXC090
S XMIN = X{1) MNMX0100
100 CONTENUE MNMX0110
IF{XMAX * XMIN) 1,1,2 MNMX0120

2 IFCXMAX) 6451,7 MNMX0130
& XMAX = 0,0 MNMX0160
GO YO 1 MNMX0150

7 XMIN = 0,0 MNP X0 160
1 CONTINUE MNMX0170
XR = XMAX =XMIN MNMX0180
IFI{XR LEQ., O0,) XR =1. MNMX0190
UPIM = XR /7 PRANG MNMXO0 200
JSH = ] MNMX0 210
IF(UPIM LT, 1) JSH = 0O MNMX0220

J = IFIXIALOGIOIUPIM) ) +3SH MNMX0230
PWR = 10.%%) MNMY0 260
PRINCH = ,1*PWR MNMX0 250
K= MNMX0 260
IF(PRINCH ,GE., UPIM) GO TO 10 MNMX027C
PRINCH = ,2 *PWR MRMX0280
Ke 2 MNM X0 290
IF{PRINCH .GE. UPIM) GO TO 10 MNMX0300
PRINCH = .5 *PWR MNMX0210
K= 3 MNMX0320
IF{PRINCH ,GE, UPIM) GO TO 10 MNMX03230
PRINCH = PWR MNM X0 340
K= MNMX0350
RETURN MNMX0 360
10 CONTINUE MNMX0 370
Js= J=-1 MNMX0380
RETURN MNMX0290
END MNMX0400
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087360 FORTRAN H

OPTIONS = NAME: MAIN,OPT=02,LINECNT=60+S12F=0000K,

SOURCE ,EBCD IC {NOLIST NODECK yLOAD yMAP yNOEDT T, 1Dy XREF

SUBROUTINE PLOUT PLOVOOL1O
CHESBESN AL RS REE R ARR AR AS RR AR SR RS TE SRS PLOVOO020O
€ THIS SUBROUTINE PRODUCES FAN PLOTS # PLOVOO3O
CHAMMEBRAE IR SRR RR AR SN N SR BB LR R BB RE SRS PLOUV00LOD

COMMON /7COMA/ JHUB. N1, DUMB, POUT, ITLEL19), NAMEL!2), ND(2)PLOVCOS5O

B NPG,COATE! 20, JHUBL ,0BOMI10),RCOLLI10Y,2(4Y) PLOWOGC60O
%, INPUN PLOLODTD
COMMON /COMB/ CK, TRCOL, XRCOLI10), TBOM, REROM{10} , eLOUOCEO
* SM72(41), ZBAR(40), EVEBL120), PLOUDT90O
* EYEC(120),SBi40), SC(40), VMBI4O), VMC(40), VFBI40), VFC(40), PLOUOL0O
* OFB(40) s DFCI40), THIGL), THE(4O), WTL4L0), SMI42),TSOM,XOSOM(200IPLOVO110
¥ 9AZBRARRPMA JRPMR 4 RPML 4COLLACOLLSB ,COLLL ,CHORD PLOVOL20
*,RB {41),RC(L]) P LOU0130
COMMON /7CPMD/ CMAT(5,5) SOMNAT(200,3),T1PLN(200,3),INODE(200,3), PLOUO 14O
31 MM MML,MM5,CT(41), ST(O1), 1B ,L,IST, PLOUOLSO
2 I8S(10,10,3),IB8E(1091093)41STS(10+3)0ISTE(10,3) PLOLO 150
COMMON /COMF/ SOMM, TW]IST, DIA, SOMI, DELSOM PLOUCYITO
COMMON /ZHINGES/ LCHLLCHPYLFHLFHPY JCHOFF ,FHOFF FCH FFHy IPUNCT PLOVOLRO
% JRPMPUN,COLPUN PLOUOLSO
B LPH,LPHPL, PHOFF (FPH PLOVO200
®,80MM, TWSM LLODYNS PLOVO21O
*,L0TS PLOUD220
% ,B80M] ,TWSI,DELBOM,DEL TWS PLOL0220
COMMON /C0OMY/ MSCFT JHMASS JVSOFT ,VMASS RSOFT PLOV0D240
14SPRLG PLOUD 250
CONMMON /COMT/ EYXI141), EYBI4Y), EYCIG1),s YBIG1Y, YCU41)y NIMII4L1),PLOVD260
* XITt41), EYR(41), EMRAI&L)LYy EMRC(GL), EMRR({G]1) ¢ EMRSQ(AL), PLOVO2TO
2 OVPLTLOVL INGSVLIN PLOVO 2RO
*®, BLADES,HUBTYP PLOUD 290
C REAL =8 SPECIFICATION FOR 18mM; COMMENTED FMR CDC VERSION, LOU0200

REAL %8 CMAT FLOUO310

LOGICAL OPEN, CCO2, OVPLT, OVLIN PLOV0320

DIMENSION IBUFF(46096) s XMIG), YMI&), X{200)}, Y(200) oL0V0330

DIMENSION UI10), VI10)y JQ1(10), JQ2(10), JO3I(10) PLOU0340

DIMENSION ITLEX(10) L1TLE2(9) PLOU0ASO

EQUIVALENCE (ITLEC1)ITLEL(1)) LUYIVLE2(1),TVLELILY) PLOWO 340

DATA OPEN /. .FALSE./ PLOLIO3T0

SUMNIN= FHOF F4CHOFF PLOUC 280

IF(SUMHIN.NE.0.0) GO TO 100 PLOUO 390

IF(OVPLT.OR.OVLINY CALL PLOT(=2T7.90,4~2) PLOVD GO0

G0 Y0 10% PLOUO&]IO

100 IFIOVPLY .OR. OVLIN) CALL PLOT (=9,,0,.¢~3) PLOU0420
105 CONTINUE PLOU0LA0D

IF(COVLINY GO YO 4% PLOWO GO

IF(OVPLY) GO YO 3 PLOUOLSO

IF{OPENY GO YO 2 PLOVOLED

CALL PLOTSIIBUF®,4096) PLOUDLTO

OPENE . TRUE . PLOUOLBO

CALL PLOT(0.5:04¢~3) oLOIDLS D

2 AM{1) =0, PLOVO %00

XM{ 2)=ODBOM{ TIBOM )+ 100, PLOVOS1O

MAXXEMINO(1S 920 tIFIXIXM(2)8 ,01¢,9)=TFIX{XM(]1)%,014,01))) PLOVOS20

XMAX = &4, PLOVOS30

XMINE  5+TFIX((B.1-XMAX)®,5) PLOLOSGO

XM{3)=0,.0 PLOUOSSO

xM{ &) =100, PLOVIOSH O
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IF(OBOMUIBOM) GT,. 400.)XMI4) = 200. PLOWOST70
IF(DOBOMIIBOM) GT. 800.)IXM(4) = B80O. PLOUVDSAD
XMX=XM{3) + XMAXEXM (4 ) PLOUOSSO
YM{1)=SOMT PLOVDAOO
YM{ 2)=SOMMDELSOM PLOWOSLO
MAXYEMINO( T IFIX(YM(2)%,.014,9)-IFIX(YM{1}%,01¢.01)} PLOV0SK20
YMAX=MAXY PLOUDS30
YM(3)=0.0 PLOU0 64O
YM( &) =6 2XM(4) PLOU0ES O
YMX =¥YM{3 s YMAXSYMLI4) PLOUDOSEO
SFeXM(4)/YMLG) PLOVOSTO

3 DO 435 1I=l,3 PLOUO6RO
IFUILNE.3,AND.FHOFF ,NEL.O) GO TD 435 PLOUD690
IF{1NE,2.AND.CHOFF .NEL.O) GC TO 43S PLOVOTOO
IF(OVPLT) GO TO 7 PLOVOTIO
CALL PLOT(-.5,0.0,3) PLOVU0T20
NBL D=BL ADES PLOUOT3O
CALL PLOT( Oeve5+2) PLOUOT740
CALL AXIS{XMIN,1,,"NATURAL FREQUENCY=CPM? ;21 ,YMAX90.,,YM{3) YN &) PLOVOT7S0

%10, ) PLOUOT760

IF(1.EQ.1) CALL SYMBOL{3.791.204YMAX4.125,°COLLFCTIVE MODF®40.,15)PLOVO7TO
IFE1.EQe2) CALL SYMBOL{3.941.204YMAX.125,°CYCLIC MODF®*,0.,11) PLOVO 780
IFCT.EQe3) CALL SYMBCL{3.841.204YMAX 4,125, °SCISSORS MODE®*,0,,13) PLOUDOTOO

CET=3,66=.258%FLOAT({IRCOL) PLOUDROO
CALL SYMBOL(CET, 8.5, .1y °*ROOT COLLECTIVE =°, O,y 17 PLOUVORLO
CET=CET+1.457 PLOULOR?0
DO S J=1,IRCOL PLOUDOR3O
CALL NUMBERICET, B.5, o1y RCOLLIJ)}y O,y 1} PLOUO0SGLO
CET=CET e ,429 PLOUODRS O
IF{ J.GE.IRCOL)Y GO YO S PLOUOHGO
CALL SYMBOLICET, 8.5¢ ole *9% Osy 1) PLOLOBTO
CET=CET+,086 PLOVORRO
] CONTINUE PLOVORYO
CALL SYMBOL(CET, 8.5¢ ole * DEGe®y Ouy 5) PLOUDC0OO
IFE NOT,.CCO2) CALL SYMBOL(2.369 8.85541¢3,049-1) PLOVO910
TF({ NOY,CCO2)CALL SYMBOL(2.9348.80,.1,*TORSION?®,0,.,7) PLOVO0920
CALL NUMBER(5.59828+5.14TW1ST,0.,1) PLOVO93O
CALL SYMBOL (6.01¢8.8¢ «1+°DEG TWIST®,0,,9) PLOUD94O
CALL SYMBOL(7,019404.19*VSOFTE%,0,,6) PLOUDOS O
CALL NUMBER(T,7599.05 .1+ S0FT7,0,0,2) PLOVD960
CALL SYMBOL?7.0¢8.Byely*VMASSE®,0,,6) PLOLODSTO
CALL NUMBER(7.7598489+19VMASS,0.0,42) PLOUOSBO
CALL SYMBOL(7.0¢8.6r019 "HSOFT=?,0,,6) PLOUOI9O
CALL NUMBERUT.7548+69.1¢HSOFT,0.0,2) PLOVIOOC
CALL SYMBOL{(7.0¢98e49+19*HMASSE®,0,,6) eLOU1010
CALL NUMBER(T,75¢8.49.1yHMASS,0.0,2) PLOVLO20
CALL SYMBOL(7,0¢8¢2¢219°RSOFTE?,0.,6) PLOVI 03O
CALL NUMBER(7,75¢8¢2¢¢19RSOFT,0.0,2} PLOU1040O
CALL SYMBOL(2.3699¢05+¢19290,4-1) PLOULIOSC
CALL SYMITL (2,6899.00.1+*HORIZ PLANE?® ,0.011) PLOVLI06O
CALL NUMBER(5,5899.00+14D1A,0.,1) PLOULIOTG
CALL SYMBOL(6,0199,09.1¢'FT, DIA®,0,,7) PLOUIORO
CALL SYMBOL (2:.3699:259e1919044~1) PLOVUI OGO
CALL SYMBROL(2,T7699¢29 s1¢*VERT PLANE®*,0,,10) PLOUL 100
CALL SYMBOL(2.2599.%914'SYM MAX AMPLITUDE'.0,.,18) PLOVULLLO
CALL PLOT(2.25¢9¢3715,3) pLOLNI20
CALL PLOT(2.48¢9.375,2) PLCUL 130
CALL PLOT(2.68+94375,3) PLOUV11GO
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CALL PLOT(3.7749.375,2) S{oUl.50
CALL PLOT(3,02,9.90,3) PLOUL1L0
CALL SYMBOL(3.0299.64.19ITLE2 00.435) PLOULTO
CALL SYMBOL (2,939 948¢eleITLEL 4 0,.937) PLOL: L0
CALL PLOT( 0.+9.5+3) PLOLLI190
CALL PLOT( 0,910.¢2) LOU1200
CALL SYMBOLU( .5,10,0051,°8BHC PROGRAM DF1758°,0,,18) eLeovI210
CALL SYMBOL (2.38,10.009.15, *COUPLED ROTOR NATURAL FREQUENCIES®, PLOWM 220

*0,433) PLOUL230
CALL SYMBOL (6.85,10,009o1,NAME ,0,.96) PLOULI240
CALL SYMBOL(T7.463,10,00,.1,%¢ 19,0,010) PLOULI 250
CALL SYMBOL(7.516¢10.00921¢ND v0.,8) PLOV1260
CALL PLOT(8.5510,+3) PLOUL 270
CALL PLOT(8,.5:9.5,2) PLOUL 280

7 CALL PLOT(XMINy1,.,-3) PLOUL290
JELOVPLY) GO YO 60 pPLOVLROO
CALL AXIS{0.+s0.9"ROTD. RPM® q=Q XMAX 9O 9 XM{3) o XM{4),10.) PLOUL 31O
INO1=0 PLOULI320
IND2s0O PLOLI 330
IF(HMIBTYP.EC 0. 0. AND . NBLD .EQ.4) INO1=2 PLOUL 340
IF(HURATYP . EC0,0.AND.NBLD,EQ,4) IND2=6 PLOUL3S50
IF(HUBTYP.EQ.0.0.AND.,NBLD,EOQ,6) INO]=3 PLOVL 260
DO 200 1FF=1,8 PLOULITO
ICMOD=NBLD*(2*IFF~-1)/2 PLOUL 380
YSPOT=1FF PLOUL 390
IF{I.NEL.1) GO TO 210 PLOUL 400
(4 THIS PATH FOR COLLECTIVE MODES PLOULSYO
IF{MOD{ IFF,NBLD) . NE,O) GO TO 210 PLOVLL20
DELY=IFF /40, PLOUL 430
DELX=XMAX/40. PLOVLSLALO
XL=0,0 PLOMGSO
YL=0,0 PLOVL46O
DO 238 w=1,40 PLOUL4TO
MC=MOD(» . 2) 42 PLOVLALRO
XL=XLeUELX PLOUL 490
Yi=YLeDELY PLOUL 500
CALL PLOTIXL ,YL,MC) PLOVLSIO

238 CONTINUE PLOULS20
CALL NUMBER (XMAX 4 ¥YSPOT=,059 s14YSPOT,0,,~-1) PLOULS30O
CALL SYMBOL( XMAX® 08573 ¥SPOT=,05,.1,*/REV?,0,94) PLOV154O
CALL PLOT(0,0,3) PLOULSSO

210 TF(1.NE,2) GO TO 220 PLOULIS60

C THIS PATH FOR CYCLIC MODES PLOULSTO
IFIHUBTYP.EQ,.1) ~C TO 220 PLOULISEO
IFIMDDI TFF,NBLD ), EQ.O) GO TO 220 PLOUL 8O0
IF(TFF.EQ.INOLI.ORL,IFF EQ, IND2) GO TO 220 PLOULGOO
DELY=IFF/40, PLOUL 610
DELX=XMAX/40, PLOV1S20
X =0,0 PLOV1620
YL=0,0 PLOUL 640
DO 237 M=},40 PLOULES0
MZ=MDD(M2)e2 PLOUL 660
XL=XLSDELX PLOUL1 67O
YiL=YLeDELY PLOV1680
CALL PLOTIXL oYL ,MC) PLOVLIG9C

237 CONTINUF PLOLT 700
CALL NUMBER (XMAX 4 VT V= 054 ¢14YSPOY404.0-1) PLOUITIO
CALL SYMBOL { YMAX® . “5Te¥SPOT=,08,.1 9" /REV®,0,,44) PLOULIT20
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220

CALL PLOT(0,0.3)
TFUI.NEL3) GO TO 200

C THIS PATH FOR SCISSOR MODES

230

236

200

50
60

400
410

%1%
420

430
435
440

IFLHYBTYP.EQ 0.0, AND,. IFF,EQ,IND1} GO TO 230
IFIMUBRTYP . EQNO.AND. IFFLEQ.INO2) GO TO 230
IF{HUBTYP EQ,.0.0) GO TO 200

IFEHUBTYP EQ.1.0.AND ,MOD(IFF NBLD),.EQ.0)} GO TO 200
CONTINUE

DELYsIFF/00.

DEL X=XMAX/40,

X\=0,0

YL=0,0

DO 236 Mx1,40

MC=MODIM,2)4+2

XteXL+DELX

Yi=VYL +DELY

CALL PLOTIXL YL yMC)

CONTINUE

CALL NUMBER (XMAX 4 YSPOT=,059.1,YSP0T,009~1}
CALL SYMBOL(XMAY+ 0857 3YSPOT=o08,3.1 ¢ /REV*30.44)
CALL PLOT(O,0,3)

CONTINUE

CALL NUMBER(Oeyp=0by o125+BLADES,0441)

CALL SYMBOUL(.5y=.6¢125+*'BLADES?,0.¢6)
TE{HUBTYP,EQ.0.0) CALL SYMBOL(2.9=e69el25,°GIMBALED MIUB?,0.,412)
IF(MUBTYP.EQO.1.YCALL SYMIDL(2,.9=069+125*HINGELFSS HUB® ,0,,13)
CONTINUE

Kl=3

JFICCO2) K1l=2

DO 415 Kxl,K1l

K2=0

D0 410 I8=1,180M

DO 410 1ST=1,IRCOL

Ji1=IBS{IST, I8, 1)

J2=IBELIST,I8,1)

TF1J2.,LT.J1) GO TO 410

DD 400 J=J1,J92

IFLIPLN 1J,1).NE,X) GD TO 400

K2=K2+¢]

X(K2)=DBOM(18)

YIK2)=sSOMNAT(J,1)

CONTINUE

CONTINUE

IFIK?.EQ.0) GO YO 415

XIK2+1) =XM(2)

XK 242V =XM4)

YiR241)=YM(3)

YiK242)=YM(4)

CALL LINEIX oYeX2919-1,%?

CONTINUE

CONTINUE

IF(OVPLTY GO TO 430

CALL PLOTH(8,5~XMINy=.543)

CALL PLOT{B,5=XMINy=1,,2)

CALL PLOT(9,=XMIN,=~1,y=2)

CONTINUE

CALL TIMEXITU,TY,TL)

ET=60,*17
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PLOUI 2O
PLOUL 740
PLOULTSO
PLOUI TGO
PLOUL 770
PLOULITRO
PLOUL 790
PLOVLROO
PLOVLIRLIO
pPLOVIR2O
pLOVIRRO
PLDVL RGO
PLOUL RS0
PLOULRSGO
PLOULRTO
pLOLIRR O
PLOUL GO
PLOUVULISO0
eLAUL9L O
PLOU1I920
PLOUISAC
PLOUL 940
PLOLUIOS50
PLOVU1960
PLOULISTO
PLOUV1990
PLOVLC"
PLOY
PLOL
PLTI2L20
PL M 00
PLOU204O
PLOV2050
PLOL2060
PLNU20T0
PLOL208O
PLOV2D90
PLOV2100
PLOU2110
PLOVZ2 120
PLOU2130
PLOV2160
PLOV2150
PLOV2160
PLOU2170
pLOUZ21RN
PLOU? 100
PLOU2200
PLOV2210
PLOU2220
PLOU2230
PLOU2240
PLOVU22S0
PLOU2 260
PLOV2270
PLOL?2280
PLOU2290
PLOU2300
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901 FORMAT ( 38HOPLOY REQUESTED~PROGRAM EXECUTION TIMF (FR.2,
1 B8H SECONDS )

450

©55

460

670
480

490

510

520

530
540

550

WRITE (69901} €7

RETURN

X(19)=xM(3)

OX= XMAX®XM(4)}/199,

Y1 I=(X(1)=XM{3)) /XMt &)

00 455 122,200

X{I)=X11=1)4DX%

Y(II=(xX(l )=XM{3))/XM{&)
YR2SYM(3)eYMAXEYN (&)

Ki=3

IF(CCOZ)Y K12

CALL PLOT(XMINgl, ¢~3)

D0 630 1#1,3
YFUSUMHINNE 0.0 AND. 1.NE.3) GO TO 630
D0 460 I8=1,180Mm

JO1(18)I=IRS{1,10,1)
JO2(I18)=1B8E(1,IB,1)

00 620 K=1,K1

D0 470 18=1,1IB0M

JO3(18)=401118)-1

KNT=0,

00 510 1B=1,1BOM
TFCJQ3(1IR)GELJQ2(18Y) wO TO S10
W03(18Y=29Q2118) +1

JI8 = JO3(18)
IFCIPIN ( V1B
KNTsKNTe}
VIKNT )= SOMNA T
UIKNT )=DROM( Y Q)
CONTINUE
TFIKNT.LE.Y)
Ci=0,

C2=0.

C3=0,

Ce=0,

DO 520 IB=s]l,KNT

CS5=Ul 1B )**2

Cé=nvViIB)#22

Ci=CleCS

C2aC2+C6

C3=C3+(5%(Co

ConCo ol 5392

CTeFLOATIKNT)
Co6s(C18C2=C3%CTYI/(C1892=-L 4307,
C5=(C2=-C12C6Y)/CY

DO 530 L=1,199

CleSQRT (ARS(CSeCoX (L )ve2))

1F{C2 GE.YM(3) ,AND,C1.LE,YR2) GO TO 540
CONTINUE

GO T0 570

CALL PLOTIYIL), (C1=-YM(3))/YMI4),3)

JIsi el

00 S50 L=J,200

Cl = SQRT{ABS(CS+CosX{L)Iss2))
JRFICLLT.YM(3),. MR .C1.GCT.YP2) GO TO 560
CALL PLOTIY(L) (Cl-YM(3))/¥YMN(4),2})

+I) NEJK) GO TO 490

JIS L1}

7 10 620

289~099~724

PLOV2310
PLOUZ2320
PLOVUZ330
PLOU234C
PLOL235C
PLOV2360
PLOV22T70
PLOU238B0O
PLOU2390
PLOV2400
PLOU2410
PLOL2420
PLOV2420
PLOU244L0
PLOV24SO
PLOL460
PLOU24TO
PLOU24R 0O
PLOU2490
PLOUZ=00
P AU2510
PLOU2%20
PLOL2530
PLOU2540
PLOU2550
PLOU2S560
PLOV2ETO
PLOU2580
PLOU2590
PLOV2600
PLOU2£10
PLOU2620
PLOV2430
PLOU2640
PLOL2650
PLOV2660
PLOU26TO
PLOV26RO
PLOV2690
PLOU2700
PLOU2TIO
PLOL2720
PLOU2T30
PLOU2760.
PLOL2750
PLOU2T760
PLOU27T0
PLOU2780
PLOU2790
oLOU2200
PLOU281O
PLOU2B20
PLOU2830
PLOL2840
PLOU2RS0
PLOU2860
PLOUZ8TO
PLOU2RRO
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S60 Cl={Cl1-YM{3))I/¥YM(4s)
CALL SYMPOL { XMAXe .665CY 90l ®Kz?40,,42)
CALL NUMBER(XMAX® .83.C)4219C6+0403)
GO 70 480

570 IF(KNT.EQ.O0) GO TO 620
DO 580 '.tl'KNT

PLOU2890
PLOU2900
PLOUZ2910
PLOVZ920
PLOUZ930
PLOV2940

S80 CALL SYMBOL{(UIL)I=XM{3)I/XMI4) 4 (IVIL)I=YM(3))/YM(4).05¢K000e~1) PLOV2950

GO TO 480
620 CONTINUE
CALL PL™T(9.40.9-3)
630 CONTINUE
CALL PLOT(=XMIN,y=1. =3}
GO TO 440
END

299~099-724

PLOU2960
PLOU29TO
PLOUZ 980
PLOV2990
PLOUR000
PLOUAO1O
pLOVR020
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057360 FORTRAN W

OPTIONS = NAME= MAIN ,OPT=02,LINECNT=60,S12E=0000K,

SOURCEEBCDTC yNOL ISTJNODECK yLOAD o MAP NDEDTT o IDo XREF

SUBROUTINE START(TOTMAS oFLPINTTIPHT gRyLTWS ¢FIRST) STAROO10
CHRERBABE RPN SRR S RBE R AR SR B AR SR RERBIR LS SO SE G S DV EE RS 2SRV S B0 STAROC?20
C CALCULATES COEFFICIENTS WHICH ARE INDEPENDENT OF SWEEPS = STAROO30
CHIBEBASE AR RSB LA ENEBEIR AR SR RS F R RE PO A RS SRS BERE SRSAP LSS DD 2B DS STAROOLO

COMMON /CCMA/Z JMUR, N1, LOT POUT,ITLEL19)NAME(2),ND(2),NPG STARDOOS50

$,COATE( 2} yJHUR]L ,DBOMI 101 ,RCOLLELODI 2141 ), INPUN STARQOS0

COMMON /7COMB/ CKy IRCOL, XRCOLE10), 1B0OM, REOM{10) , STAROC70

®* SMZU41), ZBARUGO), EVEBL120), STAROOROD
* EYEC(120V,58(40), SC(40), VMBI4O), VMC (4O0) 4 VFR{40), VFC (40D, STAR00S0
* OFB(40Y, DFCLL0), TH(&1), THE(GO), WT(40), SMIA2),ISOMXQSOM{200)ISTAROL00
SQAIBARYRPUA ,RPMB s RPMC , COLLA ,COLLB ,COLLC oCHORD STARCLI10
3,RBL&41)4RCE&Y) STARO120

COMMON /BIRD/ DUMMY (63) ,MI6 ), STARC130

1 WIPLI21),EI8(200,F1C120),GAt20),6G1120), STARQl40
*= THDL21) SYARO1S0O

COMMON /COMC/ Ne JERIT) STARO160

1,0FFSET STARC170

COMMON /CCMF/ SOMM, TWIST, DIA, SOM!, DELSOM STARD180

COMMON /COMM/ SPRIP +FLPSPR STARDO190

*,VSOF (VMAS (HSOS ,HMAS LRSOF STARQ 200
1+SOF1 STARO210
*,TORSOD SYARDO 220
1+ANGLE,STR STARDO230O
1+JLOC o TANALF STARQ240
COMMON /7HINGES/ LCHLCHPL L FHLEHPY CHOFF ,FHOFF (FCHoFFH, IPUNLY STARDO250
2 JRPMPUNLCOLPUN STARDO260
K LPHyLPHPY (PHOFF, FOM STARO270
*,BOMN , TWSM LLDYNS STARO200
*,L07S STARO290
®,BOMI yTHSI yDELBOM,OFL TS STARCAOO

COMMON /COMI/ HSOFT (MMASS yVSOFT , VMASS,RSOFT STARG310

1,SPRLG STARO320

COMMON /COMT/ EYX{41), EYBLAY)s EVYCI4)), VBI&LL), YC(41), XIMI1H]1),STAROD3O

® XIT(41), EVRIAY), EMRBI4)1) y EMRCIG1), EMRRIALY), (MRSOI&L]1), CCO2 STARD3GO
o yOVPLY,OVLIN,SVLIN +BLADES yHUBRTYP STARO2S50
LOGICAL LTWS+ LZBAR, LEIB,y LEIC, LGA, LGAMB, LG, LGANC, STARD260
SFIRST, LOY, POUT, LEYR, LEVYC, LGAM, CCO?2 STARO370
2, OVPL T CVLIN,,SVLIN STARQ3RO
*, SOUTH STARD39O
*,LOWNS STAROLOC

*,L0TS STARD410

1,0FFSET STARQL20
Cc REAL #RrR SPECIFICATION FOR IBM: COMMENTED FOR CNC VERSION, STARD430O

REAL*B HNGE,MNLS STARDGLO

DIMENSION CF(40) STARDGS0

DATA CVRyCVRPSyHC VM /7 0,017453%, STAPOLLO

*0.,1067198, 0.00129539 / STARCLTO

*,SOUTH/ LFALSE./ STAROLBO

1  ¢HNGE/BHGIMBALED/, HNLS/8KH RIGID / STARO490

RPMPUN=ROM] STAROSOO

COL PUN=THWS] STAROS510

IF(ROMI NEBOMM LAND .TWST NE . THSHMIRPMPUN=BOMISDELBOM STAROS520

TF({ BOMY NE ,BOMM ,AND .TWS T 4 NE . TWSM)COLPUN=TWST4DELTHS STARDOS30

TF{ NOT.LDYNS) RPMPUN=RPMC STAPDS4LO

IF{ .NOT.LOYN5) COLPUN=COLLC STAROSSO
c STARDS560

iy L ,,‘mﬁ
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700

1o
T20

730

740

750
760

60

70
110

120
125

80

87
8s

IF(DELTWS.LE.C.}) DELTWS=10,
IRCOLEMAXO(Y ,IFIX({ TWSM-TWS 1} /DELTWS+1,01))
RCOLL(1)=TwWS]

XRCOL (1) =TWSI*CVR

IF{IRCOL.EQ.1) GO TD 720
X2=DELTWSSCVR

00 710 I=2,IRCOL

RCOLL (T I=RCOLL(I~1)«DEL TWS

XRCOL (1 )=XRCOL(X~-1)ex2
BOMI=AMAXY(0.,80M])
TF{DELBOMLE .0.) DELBOM=100.
IBOM=MAXO(1, TEIX( (BOMM=BOMY )/DELBOMe]1,01))
IFLIBOM.LE.10)Y GO TO 740

JER(7)=]

180M=]

DBOMI1)=AMAX 1(0.,B0M]1)
RBOM{1)=DEOM (1) *CVRPS
IFLIBOM.LE,1Y 6N TO 760
A2=DELROM*CVRPS

DO 750 1=22,Ini-~

DBOM( 1) =DB0OM(1-1)«DELBOM

RBOM( I)=RBOM(I=~1) X2
IF(RLLE.O.AND..NOT.LZBAR) TERI2)a}
N1l=Ne1l

CALL SETIME(550,)

CONTINUF

IF{AZBARLE.0.0) GO TO 110
ZBAR( 1) =R/FLOATIN)

Z¢1)=0,0

DO 70 I=l,N

Z11+1)=2(1)+AZBAR

IBAR(I)I=ZBAR (1}

1IF{JHUB.EQ.0) GO TO 125

0C 120 I=1,JHUB

THD (I )=0.

CONTINUE

FLP INT=TIPWT *R*R

TOTMAS=TIPWT

00 90 1=1,N
TOTMASETOTMASeWTPLI 1) #27BAR( T
FLPINTEFLPINTH{WTPL (1)2ZBAR(TIS{Z(TI)42(141))802) /4,
vVMB(1)=E1B(1)

VMC LI )=EIC(1)
DUMMY{I1=EIB(]1)/10%%6

DUMMY (142N0)=EIC{Y)/10%%¢

CONTINUE

00 85 I=leN

CF(11=0.0

00 A7 1J=l,N
CFRITI=CFIT)oWTPLITJ)I®ZBARITIIISIZITIIOZ2(T)2]1))e.5
CONTINUE
CE(II=(CFII)+TIPNT2R)S*CVRPSECVYRPS/3846.4
CONTINUE

FLP INTEFLPINT/ (32 .2%144.)
IF(LTWS) GO YO 180
THD(1)=0.
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STARO=70
STYAROSEO
STAROSOC
STAROS0C
STARO610
STAROS620
STAROG3C
STARD640
STAROS50
STARO&60
STAROGTO
STARO6RO
SYAROGSO
STARD700
STAROMO
STAROT720
STYAROT3O
STAROT60
STAROTS0O
STARO760
STAROTYO
STAROT80
STAROT9O
STARO80C
STAROB10
SYAROB20
STAROA30
STAROB4O
STARORS50
STYAROB860
STARCETO
STARORRO
STAROB90
STAROS0O0
STARQQYQ
STARO0920
STAR0930
STARO940
STARO950
STAROCK0
STARQQT0
STARQORQ
STARCH90
STAR1000
STAR1O010
STAR1020
STAR1030
STAR1040
STAR1050
STAR1060
STARIO?70
STAR1080
STAR1090
STAR1100
STARI110
STAR1120
STAR1120
STAR1140
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DUM1IsTWIST/R STAR1150

DO100 I=1.N STAR2160

100 THDIT+1)=THOD(()+ZBAR(1)#DUM] STARI17O
180 CONTINUE STAR11E0
GAMMA =0, 002378+5,. T3®CHORD*R #24/(FLPINT#12825) STARL119C

CASSE AR RR SR SR B2 % % STAR1200
C PRINT OUT INPUT = STAR1210
CoMRE RS SR A KRR S STARYI 220
NPG=NPG+]1 STAR1230

WRITE (6,905) NPG, COATE, ND, NAMZ, ITLE STAR1240

905 FORMAT (1M1 427X y4HPAGE ¢13412X 42" HEHC PROGRAM OF 1758 ~COMPILED . STAR1 250
1 2R4511%Xs2A4 /728X oA03A2926X 19 INATURAL BLADF MODFS /748X 10A&/7469XSTARI260

2 +BA4eAl ) STAR1270
NSWFEP = IFIX({(SOMM-SOMI} /DELSOM) 1) STAR1280
IFI{NSWEEP .LE, 200) GC TO O STAR1290
DELSOM = (SOMM=-SOMI )/199, STAR1300
NSWEEP = 200 STAR}210
WRITE (6,1) DELSO™ STAR1320

1 FORMAT (80HO MORE THAN 200 POINTS REQUESTED ON FRFQUENCY SWEEP, DESTAR1330

#LTA MAS BEEN CHANGED TO F10.4 } STAR134H

20 CONTINUVE ) STAR1350
WRITE(6+99061(1+2BAR(T ), OUMMYL{T) ,DUMMY (1420) (WTPLI1),THDLI), STAR1260
1CF(1),1=2]1,N) STAR1370
9086 FORMATU36X. SYAR1280
1TINSEGMENT EY (LB~IN®s2' LAF A TWIST AT STAR1390

2 CF AT, /35X, STAR1400

374H LENGTH BEAM .HORD (LB/1INY INBD END STARl41C

& INBD END /35X, STAR1420

STeH  (IN) {E~6) (E~6) (Deed STAR1430

& (LB/RPM) 4 /5 (29X 129F11.244€ 4.3,46G14,5) ) STAR1440
IF(N.LE.33) GO YD 190 STAR1SL50"
NPG=NPG+1 STAR1460
WRITE(64905) NPGy CDATE, NDy NAME, 1TLE STARLIGTO

190 WRITE(6,907) R, BOM]I, ROMM, DELBOM, JHUB, TWSI, TWSM, DFLTWS, SOMISTAR14BO
*, SOMM, DELSO™, THDI(N]) STAR1490
907 FORMAT (1HO,2TX s THRADIUS®+FT.243H INoTBLe 26HINITIAL FINAL DELTSTARYIS00
1A 7 TYT0,94ROTOR RPM 43F9.2 /26X 124134 HMUB SEGMFNTS ,Tok, STAR1S510

2 15HROOT COLL (DEG) +3F9.2 /Ted s16MFREQ SWEEP (CPM) ,3F9,2 /28X ,STAR152C

A 1MTWIST AT TIP=4FB8,.3,4H DEG /7 ) STAR1530
WRITE (64882) TIPWT,TORSOWVSOFToVMASSyHSOF ToHMASS sRSOF T, SPRL G, STAR]540

1FHOFF CHOFF 4 BLADES STAR1550

882 FORMAT (/29X ¢FHTIPWEIGHT ¢6X ¢G10.394H LBMy TX o I3HMASY TOR STIF STAR1560

1 G10.3,11M IN=LBF/DEG /730X ,SHVSOFT,10X,G10.,395H ZLBF6X oSHYMASS STARLISTO
2 8XeGl0.3010H LBM/BLADE /730Xy SHHSOFT 10X 4Gl0.345H /LBF 46X, STAR1580
3 SHAMASS,8X¢G10.34 1014 LBM/BLADE //730X15HFLP SPRING/BLD +G10.2y STAR1%90
& 224HFY-LBF/DEG INPL SPRG/BLD ¢G10.3,11H FT-LRE/DEG /730X, STAR1600
S ISMFELP MNG OFFSET ,Gl0.3,5H INCHL6X,15HINPL HNG OFFSEY 69,3, STAR1610
& SH INCH /730X +15HNUMBER OF BLOS +610.3 ) STAR1620
WRITE(6,873) PHOFF STAR1630
IF(HUBTYP  EQel. IWRITE (64,883) HNNLS,CHCRD STARI1 &40
YFIMUBTYP . NE 1. )WRITE (698823) HNGE ,CHORD STAR1650
[ o STAR1660
B73 FORMAT (1H+ 566X o1 THPITCH HDRN OFFSET (F10.4,5H INCH ) STAR1H70
LPHEPHOFF/IBAR( LY STAR16R0
FPH={ PHOFF-LPH®ZBAR (1)) /2BAR(Y) STAR1690
LPHPLIELPH +) STAR1IT00
LAH=FMOFF/2BAR( L) STARIT1O
FENE( FHOFF=-LFHSZBAR (1)) /2BAR(]) STARP1720

i RSB

ORICDN L' qual®>

OF ROOF ¥
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LOH=CHOFF/IBAR(])
FCH={CHOFF~ LCH3ZBAR(1))/72BAR(L)
LFHPlsLFHe)
LCHPI=LCHe)
HMA Ss-HMASS*BLADES/386.4
VMA S=-YMASS*BLADES/ 386.4
IF{HSOFT.EQ0.0.0)HSOF =1,.E20
IFtVSOFT ,EQ.0.0)VSOF =1.€E20
IF(HSOF T,NE.0.000 IHSOF =2.E7/{RSHSOFT)
IF(VSOFT.NE.O0.000)VSOF =2,.E7/(RSVSOFT)
RSOF =RSOFT*12¢57.3
SOF I=SORLGH1 2257, 3

883 FORMAT(IMO,29X,15MHUB TYPE sABe 14Xy 13HCHORD
1INCHES)
WRITE (6,802) TOTMAS, FLPINT

STAR1 730
STARYI 740
STAR]I 750
STAR1760
STAR1770
STARLI 7RO
STARYT90
STARIROO
STAR1810
STARYIB20
STAR1R30
STAR1B4O
oF10.3,6HSTARL RSO
STARY 860D
STAR1IETO

802 FORMAT (/29%X,10HBLADE MASSy5X9G10.3,4H LBM,OX,12HFLAP INERTIA, STYAR1880C

1 G10.3,17H SLUG-FT*#2/8LADE ) STARP1890
WRITE (6,913) GAMMA STAR1 GO0

913 FORMAT (/29%X,17THBLADE LOCK NUMBER o610.3 ! STAR1910
210 IFICCO2) GO TO 240 STAR1920
NPG=NPG+] STAR1930
WRITE(6+905) NPG, CDATE, NDo NAME, ITLE STAP1940
WRITE (6,935} STAR1950

935 FORMAT (10X, STAR1960
1 234188 (IN-LB-~SEC*32/IN) 29W BEAM RAD. OF GYRATION (IN) STAR1970

2 23HICC (IN~LB-SEC**2/IN) 29HCHORD RAD. OF GYRATION (IN) ) STAR1980

DO 215 1=1,N STAP1990
RADBB = 0. STAR2000
RADCC = O, STARZ010
ASIWTPLIT) LEQ. 0.0) GO TO 440 STAR2020
RADBB = SQRT(EYEB(I) *386.4/WTPLII)) STAR2030
RADCC = SORT(EYEC (1) #386.4/WTPLITY) STAR20640

440 CONTINUE STAR2050
WRITE (54938) 1,EYEB(1)RADPB,EYEC(T),RADCC STAR2060

938 FORMAT (B8XeY2:6XeE15.5:BX 4Glbotool15XeE15.5+8X G144 ) STAR2070
215 CONTINUE STYAR20PO
970 FORMAT (1He,82X42F15.2 ) STAR2090
NPG=NPGel STAR2120
WRITE {6.,905) NPG, CDATE, ND, NAME, ITLE SYAR2110
WRITE 16,919) (X SYAR2120

916 ° RMAT (46X, 25HCONTROL SYSTFM STIFENESS= 4E15.5.6H IN-LB // 33X, STAR2130
1 12HSHEAR CENTER ¢BX211HC.Ge OFFSET 16X 912HGIILB=INSS2) / 36X, STAR2140
2 1IHOFFSETOIND 912X o4HINY /33X o4HBEAM, &X o SHCHORD 96X o SMBE AM 94X STAR2150

3 SHCHORD )
DO 230 I=1,N
WRITE (6,931) I, SB(I),y SC(TI), RBITI), RCIT), GII(])
931 FORMAT(28XI22FB.393Xy2FB8.3+3XeE12.5)
230 CONTINUE
WRITE(6+933) RB(21),RCI21)
933 FORMATI 28X+ 2HTW 19X ,2F8,3)

STAR2160
STAR2170
STAR2180
STAR2190
STAR2200
STAR2210
STAR2220

CHEERPRE AR B R SER S SRR AANE SR BE R BABVER AR SR SRR IRV R LSRR IS TANS BRI RSRS EO S TARZ230

€ CALLULATE COEFFICIENTS INDEPENDENT OF COLLECTIVE ANGLE AND ROTDR RPM STAR2240
CONDERERE AR IRERERE SAY DAV R SRERSA A IRAS AR RILH L RSV APV ISR AR SIS BIRRIBASTARD 250

2640 1I1(1)=0,
D0 245 I=1,N1

2645 THITII=THD(I)*CVR
DO 300 I=1,N
2(1+19=2(1)+7RAR(T)

299-099-724
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TF(TalT.2.0R.1.GT.19) GO TO 352 STAR2310
IF (OFFSET) GO TO 352 STAR2320
TVi={vMC(1I~-1)+evMC(1+11)/100, STAR2230
TV2z{VMB(1-1)+VME (1+411)/100. STAR2340
IFEVMCUT) LT . TV1.0RVMB (T ) LT, TV2YOFFSE 7=, TRUE. STAR2350
IF(ORFSET)Z(4Y)=FLOAT(]) STAR2360
352 CONTINUE STAR2370
IFIVMBIT).GE . 5,E02) VMBI 1) =2BARLT)ZVMBI(]) STAR2280
IFEVMCIT).GE5.E03) VMCI 1) =2BARI1) /VYNC(]) STAR2390
OUM1=0. STAR2400
VFBIY )=0.5%2BAR(TI®VMB(1) STAR2410
DFBLI) = 2BAR(1) #0.6686666T *VFBIT) STAR2420
VFC LI )=0,5*2?BAR(IY*VMC(]) STAR2420
DFC{Y) = 2BAR(I) *VFC(1) *0.666667 STAR2440
ICOT=2141" STAR2650
TANALF =TAN({ANGLE/S5T.3) S$TAR2460
ItoC=1COY STAR2470
ANGLE=0,0 STAR2480
280 IF(CCO2) GO TO 290 STAR2490
HI(I)=1./GI( ) STAR2500
WY I)=2BAR( T ISWT(]) STAR2510
290 THE(1)=0. STAR2520
IF({VB(1),.EQ0.0.0) VB8 (I)=],0 STAR2530
IF{WMC(1).EQ.0.0) VMC(I)=1.0 STAR2540
TF(VMB L) LT.0L0) VMBITI)I==1,/7(VMNB(1)957,3912,) STAR2550
TE(VMCIT) AT .0.0) VMC(1)=~1.07(VMCIT)957,2212,) STAR2560
IF(1.6T . JHUB) THE(I )= So(THIT)eTH(I+1)) SYAR2570
SM{ 1+ 1) cHCVMSZBAR (1)2WTPL(]) STAR2520
IF(.NOT.CCO02) EYX{I+1)=SM( 1+1)82BAR(])**2/12, STAR2590
EMRB( 1+1)=0, STAR2600
EMRC(Tel =0, STAR2610
IFISVLIN) GO TO 292 STAR2620
EMRRB(I+1)=SM(Tel)2RB(T) STAR2630
EMRC(Ie1)=SM{Ie1)*RCLT) STAR2640
292 EYR{I+1)=EMRB(I+11*RB(TVGEMRC(T+1)I®RC(Y) STAR2650
EMRR(TI+1)c4 ., 2SMIT41)*RB(T)ISRC(]) STAR2660
EMRSQ(I*1)=SM(TI+1 )2 (RCIT)**2~-RBI])882) STAR2670
EYB(i+1)=.5%EVYEB( 1) *2RAR(]) STAR2680
300 EVC(I+1)=.S52EYEC(I)*ZBARIY) STAR2690
SM{1)=SM(2) STAR2700
EYX (1 )=EYX(2) STAR271C
EVB (1 )=EYR(2) STAR2720
EYC(1)=EYC(2) STAP2730
EYR(11=EVYR(2) STAR2740 .
EMRB{1)=EMRB(2) STAR2750
EMRCI1)=EMRC(2) STAR2760
EMRR{1)=EMRR(2) STAR2T770
EMR SQ (1) =CMR SQ( 2} STAR2780
EYR(2Y)I=EYR(21)+TIPWTS(RC(21)®82+4RB(21)9%2) /386, 4 STAR2790
00 301 1=2,N STAR2R00
EYX (I )=EYXIT)OEYX(]4]1) STAR2810
EYB(1)=2EYB(1)+EYB(]e1) STAR2820
EYCUII=EYC(I)eEVC(I+1) STAR2R30
EYR(I)=EYR(I)+EYR(I+]) STAR2840
EMRBII)=EMRBIII+EMRBLTe]) STAP2850
EMRCUTII=EMRC(II+EMRC(Te]) STAR2860
EMRR{I)=EMRR(IV+EMRR( 1+1) STAR2870
EMRSQUII1=EMRSQUT) 4EMRSQIT 1) STAR2880
pac2 B
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301 SMUTYI=SMUI)eSM{Tel? STAR2890
SM{ 21 )=SMI2]1 )4TIPWT /386 .4 STAP2900

DO 302 IellN) STAR2010
EVRII)=EYB(I)sEYC(T) +EYR(Y) STAR2920

YBI I =EVYX{I)+EYCILT) STAR2630
YCU1Y =€ YX(I)+EYR(]} STAR2640
XIMYICI)=EYC(I)=-EVYBIT) STAR26950

302 XITHI)==2.2EYX{I)+EVBII)EYC(]) STAR2G460
ISOM = NSWEEP STAR2970

xSOM =SOM1 STYAR20R0

SMZ IN1)=0. STAR2990

J=N1 STAR2000

00 315 1=1,N STAR3010

LA STAR3020
J=)-1 STAR3030

315 SMZ(J) = SMZIJP) +SMIJP) #2(JP)} STAR2040
DO 330 JI=1,]1SOm STAR3050
XOSOM (T J=(XSOMRCYRPS) #82 STAFP3060

330 XSOm eXSOM +DELSOM STAR3070
FIRST=,FALSE ., STAR30RO
DIA=R/6. STAR3090
RETURN SYAR2100

END STAR2110
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087360 FORTRAN H

OPTIONS =~ NAME= MAIN,OPT=02,LINECNT=60,512F=0000K,
SOURCE ¢EBCDIC yNOL ISTyNODECK o LOAD ¢MAP {NOEDTT o IDy XRFF

SUBROUTINE SUMMY SUMmM0010
CHNEPER L AR AR AR SR A RN SR AR AN BL SN L AL PSSV L SR 4L 7. S SBA OB AE VRS SUMMO 020
C THIS SUBRODUTINE PRINTS OUY A SUMMARY OF NATURAL FREQUENCIES ¢ SUMMD 030
L T T T o SUMMO0% 0

COMMON /COMA/ JHUB, N1, LOT,POUTLITLE(19) NAME(2),ND(2) NPG SIMMOO050

2,COATE(2) 4 JHUBL ,0B0OM(10),RCOLLILND),2(41), INPUN LUMMGO60

COMMON 7COMB/ CKX, IRCOL, XRCOL(1D), YIBOM, RBOM{10) , SUMMOO07T0

* SM2(&1), ZBAR(4O), EVEB(120), SUMMO 080

® EYEC(120),5B(40), SC(40), VMB({GO)y VMC(40), VFB(40), VFC40), SUMMO 090
* OFBL&0)y DFCI(L0), THIGL), THE(AO), WT(40), SMIA2),ISOM,XO0SOM(200)SUMMDI00

®oAZBAR RPMA o RPMB s RPMC o COLLA 4 COLLA »COLLC ,CHORD SUMMO110
*,RBI4]1) yRC1LLY SUMMD 120
COMMON /COMD/ CMAT{S5,5) y SOMNAT(20043),1PLN(200,3) y INDDE{200,3), SUMMD130
1 MMIMMLMMS5,CTIALYy STLOL), 18 ,1IST, SUMMOD14A0
2 I18S(10,1043)¢1BE (10410433, 1STS(10,3),7STE(10,3) SUMmM0150
COMMON /MINGES/ LCH W LCHPL JLFHWLFHPL JCHOFF o FHNFF FCH - EFHy JPUNCT SUMMO 160
* JRPMPUN ,COL PUN SUMMO1T0
TP My LPHP] ,PHOF F FPH SUMMO180
®,80MM, TWSM LLDYNS SUMM0 190
*,107S SUMKO 200
*o,BOMI yTWSI,DELBOM(DELTWS SUMH0210
COMMON /7COMTP/ DEG(20043) +PLNEL2,4) 40DES(2,5) SUMM0 220
c REAL *8 SPECIFICATION FOR IBM: COMMENTFD FOR COC VERSION, SUMMO 230
REAL *8 CMAT SUMM0 240
REAL #8 PLNE,ODEtS SUMMO 250
DIMENSION SOMNAL 1200y SOMNA2(200), SOMNA3{200), SUMMO 260
‘IPI(ZOO)v 1P2(200), 1P3(200), INO1(200), IND2(200), IND3{200), SUMMO 270
181(10.,107, 183(10,10}, 185(10,10). 182(10,10), SUMMO 280
*IBQ(IOolO)o I186(10410) ISTL(10), IST3IL10), ISTS{10), YIST2{10}, SUMM0290
*IST4110), IST6C(10)LITLEL(10).ITVLE2(9) SUMMO300
* +DEG1(200), DFG2(200), DEG3(200) SUMMO2Y L
EQUIVALENCE (ITLE(L),ITLELLLD) LUTITLE2(L)LITLE(LIL)) SUMMOA O
EQUIVALENCE (SOMNAT(1,1),SOMNALL 1 )),(SOMNAT(),2).SOMNAZIL1)) SuMm0330
1 (SOMNAT(1+3)9SOMNAZ(1)}) . LTIPLNIL 1Y, IPI DY) SUMMO 340
2 (IPLN(1+2),IP2(1)) , CIPLN(1,3),1IP3(1)) SUMM0350
3 (INCDE(1e2)4INOICLY) o (INODE(1,42),INO2IL)) SUMM0360
4 (INODE(1¢3),INO3(1) ) (IRS(1,41,1),1B81(1,1)), SUMM0370
5 (18S(14192),1830141)), (IBS{1,1,3),185(1,1)), SUMMO3R0
6 (IBE(2o191)41B2(Re2))y (IBECL4142)01B4L1,10), SuUMM0390
7 (IBEC1e103) 9186014100y (ISTS{1410,ISTR(IN) , SUMMO 400
8 (ISTS(142),15T3(2)) o, CISTSH1,3),1STS(1)) , SUMMOLY 0
9 (TSTELLI 1) IST2(L)) o CISTE(142),1ISTGIL)) SUMM0O420
A CISTE(1,3),IST6(1)) SUMMOL30
EQUIVALENCE (DEG(Ls1)4DEGL(1)) ,» (DEG(1,2),DEG211)) , SUMMOL60
1 (DEG(143)4+DEG 3(1)) SUMMOLSD
IF(FHOEFNE .0, 0R CHOFF . NELO0) GO TO 3 SUMMO440
NPG=NPGel SUMMO4LTO
WRITE(64901) NPGoCOATE ND JNAME, ITLELWNAME JITLEL,ITLE2,ITLE2 SUMM04B0

901 FORMAT (1H]1 ,2T7X,4HPAGE 13 412X429NBMC PROGRAM OF 1758 ~COMPILED SUMMO 400
2A4 11X 2A4 /5TXs 1OHNATURAL BLADE MODES //71Xy2{0X4Ab,A2,4X,9A4, SUMMOS00
Aly10X) /1X42(20X¢BALA2,11X) //19X430MC O L L E C T 1 V E M OSUMMOS] O

0 F 440x,22HC v C L 1 C MO DE / 2(5X,20MNATURAL RODT ROTOR,SUMMOS20
4 X9 1GHMAX I MUM NUMBER OF 55X 3HMAX,10X ) / SUMMO %30
26X OMFRPEQ4X ¢ 4HCOLL 43X IHRPMyLX OHAMPLITUDE 46X » SWNODES 60X o SUMMO &40
10HDEFLECTION 46X) / 205X y4H/REVSX ¢ 3HDEG » 33X o 10HANGLE~~DEG 46 X} ISUMMOSSO

LINES=0 SUMMOS60

G RPWN

g B
(ﬂﬂﬁlfPAG
pe= T pooR QUALTY

299-099-724 115



BELL Use or disclosure of data on this page s

HMELICOPTER comPany subject to the restriction on the tit'e page.
INl =) SUMMOSTO
IN2=) SUMMOSRO
00 60 1IST=1,IRCOL SUMMO 590
TFOIST2CIST ) LT ISTICISTIANDLISTALIST) LT ISTI(ISTY) SUMMOS00

* GO TO &0 SUMMO610
LINES=LINESS] SUMM0620

WRI TE 16 ,502) sSUMMO630C

902 FORMAT (1H ) SUMND 640
o0 50 1B=1,]1B0M SUMMOS6S0

IR IB2C(ISTIB) LY IBI(ISToIB) AND IBALTISTLIB) LT, 103(1ST,08)) SUMMO 660

L] G0 TO SO SUMMD6T0
WRITE (6,902) SUMMO 680
LINES=L INESe] SUMMO690
MB=IB2(IST18)~-181(1ST,18)e¢1 SUMMOT00
MC=IBLIIST,IB)~183(1ST,IB)+1 SUMMOT71 0
MA=MAXOtMB o MC) SUMMO 720
TFLLINESEQ.2.0R. LINES+MALEL,50) GO TO 20 SUMMO730
NPG=NPG+) SUMMO 76 O
WRITE(69901) NPGCDATE JNDJNAME  ITLELsNAME oI VLELLITLE2,ITLEF2 SUMMO TS50
WRITE(6,903) SUMMO 760

903 FORMAT(1HO) SUMMO 770
LINES=2 SUMMO 780

20 LINES=L INESeMA SUMMO 790
DO 40 1=1,MA SUMMDB800
WRITE16,902) SUNMORY O

IFl T.GT.,MR) GO TO 30 SUMMOE20
SOMNAL( IN1)=SOMNALCIN]) Z/DBOM{ IB) SUMMOR30

1P = IP1(IN]? SUMMORSL O

IN = INOLCINY) SUMMO RS N
WRITE (6+904) SOMNAY(IN1), RCOLLUIST), OROMI1IB)s (PLNE(J.IP), SUMMO 860

8=l 42, (ODESIKLIN) v K=142), DEGL(INT) SUMMO 870
SOMNAL( INYY=SOMNALY IN1) *DBOM(I8) SUMMORRD

906 FORMAT (1H® oFl0.5¢2FT.132X0ABsA392XABA2,,FT7,1) SUMMO RO O
INI=IN1+) SUMMOS00

30 IF11.6T.MC) GO TO 40 SUMM091 0
SOMNA2¢ IN2)=SOMNA 2L IN2) 7DBOM{IBY SUMM0920

IP = IP2(1IN2) SUMM0930

IN = INO2(IN2) SUMMO960
WRITE (6,905) SOMNA2(IN23, RCOLLIIST), DBOM(I1B), (PLNElJ,IP), SUMMO95 0

)=l 420y (NDESIKLIN) v K=1,2)y DEG2UIN2) SUMMO960
SOMNA2¢ IN2)=SOMNAZ2( IN2)sDBOM(]18) SUMM0970

905 FORMAT (1He o FT6.592FT.1+2X9A89A342X0ARIA2¢FT7,1) SUMMOORO
IN2=IN2+l SUMM0990

&0 CONTINUE SUMML 000
%0 CONTINUE SuMM1I 010
60 CONTINUE SUMM]Y 020
3 CONTINUE SUMMI 030
WRITE (6¢907) NPG,COATENDNAME,ITLEL, ITLE2 SUMMY 040

907 FORMAT (1M1,27Xs4HPAGE 13 412X+ 29MAHC PROGRAM DF1758 -COMPILED , SUMM1050
1 2A4411Xe2A4 /5TX19HNNATURAL BLADE MODES //10XoA&A2,46X 3 9A4AY /7 SUMMI OGO

2 21X eBAGIAZ//1INHITH S € 2 S S O R SebXTHM O D E /7 5Y, SUMM1 070
3 20MNATURAL ROOT ROTORAXoI9HMAXIMUM  NUMBER COF 35X INMAX / SUMM10R0
4 BXyGHFREQ 14X o 4HCOLL 93X o IHRPM LN ¢ GHAMPLI TUDE 44X o SHNODE S o 46X SUMM1090
5 LOMDEFLECTINN /5SX 44H/REV, SX9IHDEG ¢ 33X ¢ 1 OMANGLE~~DEG ) SumMM1100
LINES =0 Summi 110
00 160 1ST=1,IRCOL SumMM1120
TFUISTOUISTILLT ISTSUISTY) GO TO 160 SuMM1 130
LINES=LINESe] SUMM1 140
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WRYITE(64902) Summi 15¢
D0 150 l8=}, IROM SUMME 160
IF(IB6‘ISToIB’.LT.!Es(ISTolEH 60 T0 1%0 SUMMYI1ITO
NRITE (64902) SUMML 1RO
LINES®L INESe] SUMM] 190
MA=1B611ST,IB)-TBSIIST,]I8" Stmm) 200
IF"JNES.FO.Z.OR.[INESOHA.LE.SO' G0 YO 120 SumMmi 210
NPGaNPG+) Stmml 220
WRITE (64907) NVG.CDATE'NOQNMEvlTLElo ITLE2 SUmm] 220
WRITE (64,9030 SUMM] 240
LINFS=2 Strmm) 250
120 LINES=L INESeMA SuMmg 260
MA= IBS(1SY,1R) SuMM1 27¢
“B=IB86(ISY, 18} SUMMY 2R0
00 145 1=MA, MR SUma] 290
WRITE (6,902) SUMM] 300
SOMNA3(] Y= SOMNASEE }7080M({ 1B SUMM1 310
IP = 1IP3(Y) SUMM1 320
IN = INO3(T) SUM:*1 330
140 WRITE(64+9C6) SOMNA3(T), RCOLL(IST), DBROMY IR), (PLNF(J),1P), SUMML 260
%)zl ,2), (CDESIKL,IN) oX =]1,2), DEG3{Y) SUmm) 380
1645 SOMNA3(Y J=SOMNA3IT  YeDBOM( 18) SUMM] 350
150 CONTINUE SUMM1370
160 CONTINUE Suymm1380
CALL TIMEX(TU,TT,TL) StimMl 290
EV=60 #TY SUMM] 40N
WRITE(6,906) ET SUMM1 410
906 FORMAT ({ SHORUN TIME oFB8,.2 48H SECONDS ) SUMM1 420
RETIRN SUMML 430
END SUMMY 440
B
m?”ﬁﬂ
onIaD 2’ qu
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AV OO

0o

300
30

10

20

100

0S/360 FORTRAN M

PTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,512F=0000K,
SOURCEGEBCD IC +NOL IST NODECK o LOAD ¢ MAP,NOEDI T, IDe XREF
SUBROUTINE XYPLOT (V,XsNyNRyISCALE My IPRNT, TITLF)
X oV INPUT ARRAYS TO CROSS PLOT
N NUMBFR QF POINTS TO PLOT
NR ALPHABET CYCLE KEY: CYCLES THRU FIRST NR LETTERS
ISCALE = O MEANS PLOT X AND Y ON SAME SCALF
NOY = O MEANS USE BEST SCALE FOR EACH VARIABLE
L BLOCK NUMBER TO RE FILLED RY THIS CALL (4 BLOCKS TOTAL)
IPRNY = 1 MEANS TO PRINT THE WHOLE PAGE OF & PLOTS
NOT = 1 MEANS TO RETURN WITHOUY PR INTING
TITLE 24 ALPHAMERIC CHARACTERS DFSCRIBING PLOT VARIABLES
LOGICAL®] TITLE,HEAD »NSCLoNEXP JNSIGNRLDCK s ALP ,BLANK 4ONE oM INUS
DIMENSION TITLE(1) ,HEADU36),NSCLI3),NEXP{10),NSIGNI2}
DIMENSION BLOCKI60,131),ALP(27)
DIMENSION XU 1).YU 1) ,SCALE(2),IX2(6),1¥2(4%)
DATA HEAD /0 *,% 0,0C0 0CO 040 L0 _CE 0 0G0 02980 0,80 5, 0ys Op0,

1 PRUGOTI V9,200 0 8 0 FE0 Lm0 § )40 P00 SRS, ]9 020 0 0,
2 2% S, N ,VEY 280 v

DATA NSCL /7%1%,929,950/7, NEXP /900,919,028, 93% 048 950 080 070,
1 ‘8%, %0 ZNSION /048,00y

DATA ALP/OAY 788370 %, D%y Y, PF 8, 0G0, oMY, 010,050, 0K 0, 018, M0,
DATA ALP/OB Y, "C 0o 0T+, 000, PE S, IES,0G T, oM, 0T ¢, 030 0Ks 1L 0, 9M0,
. NG, OO0, IDe P00 TR, 0SI ETO SUS Oy Sy axe by 020,08 ¢
. ,MINUS /0=v/, ONE /%0y
% LIVZ/ 243642,3G7 1YL/ 151469969 /7
IF{IPANT LLT, O) GO TO &40

IE(M,NE.1) GO TO 30

BLANK = ALP(27)

DO 300 1 =1,60

D0 300 J =1,131

BLOCK (T,J) = BLANK

CONTINUE

CALL MINMAX (XoXMAX oXMINgNy5219SX e IX oKX )
CALL MINMAX (VQWAX'VHIN'NQ‘OQ3333BQSVQJVQKV,
TFUISCALE ,NE. 0) GO 70O 20

IF(SY .GT. SX) GO TO 10

SY = Sx

JY = X

KY = KX

GO YO 20

Sx = Sy

JX = Jy

KX = XY

CONTINUE

SCALEX = 10, / SX

SCALEY = 6, / SY

JIZ2ERD = =XMIN =SCALEX +0.5

JZERD = ~YMIN *SCALEY 40,5

JIZERQO = J2EROD «IXZ2(M)

JIERD = JZERD +1YZ(M)

00 100 K=1,62

KIXZ = KeIXZ (M)

BLOCK (JZERDLKIX2) = MINUS

IF(K.GT.27) GO YO 100

KI¥YZ = KelYZ2({M) -2

BLOCK (KIYZ,12ERD) = ONE

CON TINUE
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XYPLOOL10O
XYPLOO20
XYPLO030
XYPLOOLO
XvPLO050
XYPLOO6O
XYPLOOTO
XYPLOOBO
xXYPLO09C
XYPLO100O
XYPLO110
XYeLO120
xvepLo13e
xXYPLO140
XYPLOL1SO
xveL0160
XvYPLO170
XYPLCLRO
XYPL0190
xXyYpLO200
XYPLO210
XYPLO0220
XYPLO220
XYPLO240
XYPLO250
XYPLO260
xXYPLO270
XveL0230
XYPLO290O
XYPLO300
AYPLO31O
XypPL0320
XYPL0330
XYPLO34O
xXvPLO350
YYPLO36C
XYPLO27C
xveL0380
XYPLO390
XYPLOLOO
XYPLOGL1O
XYPLO&L20
XYPLO4L2O
XYPLOGLLO
XYPLOGSO
XYPLOLSO
XYPLO&TO
XYPLO4RO
XYPLOAOO
XYPLOSOO
XYPLO0S10
xXveL0520
XYPLOS30
XYPLOS4O
xYPLOSS50
XYPLOSSO
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L =1 XYPLOSTO
DO 200 K=1,N AYPLOSRO
I = Y2ERO +X{K)*SCALEX 0.5 XyYeL0590
J = JZERO +VIK) *SCALEY 0.5 XYPLOS0O
BLOCK (J,1) = ALPIL) XyYeL0610
L= Le} xXYPLO620
IF(L.GTJNR) L= AYPLOG63O
200 CONTINUE xAYPLOEAKO
C FILL IN NUMBERS IN HWEADING xXYPLOGSO
HEAD(18) = NSCL(KY) XYPLOL6O
HEAD(32) = NSCLIKX) XYPLOSTO
NS = 1 AYPLOGRO
1F(JY (LT, O) NS =2 AYPLOGSD
HEADI21) = NSIGNINS) XYPLOT00
NS =} XYPLOT10
IFLIX LT, O) NS =2 XYPLOT720
HEADI35) = NSIGNINS) XYPLO730
NS =TABS({JY) <1 XYPLOT740
HEADI22) = NEXPINS) XYPLOTSO
NS =TABSLIX)Y «) XYPLOT6O
MEAD(36) = NEXP(NS) XYPLOTTO
C PUT HEADING INTO BLOCK XYPLOT80
J e 1YZiM)=) XYPLO790
IS = IX2(M) o} XvYeL0f00
DO 400 K=1,24 xXyeLOR10
BLOCK(J,1S+K) = TITLE(X) XYPLOR20O
400 CONTINUE XYPLOR2O
1S = 1S *24 xYPLOBLO
D0 500 K=1,36 XYPLORSO
BLOCK (J, IS+K) = MEADIK) xYPLORGO
500 CONTINUE XYPLORTO
40 TE(IPRNT EQC. O) RETURN XYPLOERO
WRITF (691) (UBLOCKIJ91)+121,130),J=1,60) XYPLORSOD
1 FORMAT (*1¢/(* *» 130A1 ) ) XYPLO9DO
WRITE (6.2) XYPL0910
2 FORMAY (°0 B AND € ARE SCALED TO 3 INCH: T IS SCALED Y0 10 DEG.®*)IXYPLOS20
RETURN XYP L0930
END XYPLO9 O

AL ?Pﬁ’y@

oF P00
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